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EXECUTIVE SUMMARY

Virginia Regulatory GuidesMAREGS) are issued to describe and make available to the applicant or
licensee, acceptable methods of implementing specific patBvAC5-481 ‘Virginia Radiation
Protection Regulations,’to delineate techniques used by staff in evaluating past specific problems
or postulated accidents, and to provide guidance to applicants, registrants, eeCeMAREGS

are not substitutes fd2VAC5-481 ‘Virginia Radiation Protection Regulations’ therefore,
compliance with them is not required. Methods and solutions different from thoselsét fois

guide will be acceptable if they provide a basis for the Virginia Degattiof Health (VDH),
Radioactive Materials Program, to determine if a radiation protectiongmnogreets the current rule
and protects public health and safety.

Comments and suggestions for improvements in this VAREG are encouragedregsaéinid it will
be revised, as appropriate, to accommodate comments and to reflect new iofoamakxperience.
Comments should be sent ¥rginia Department of Health, Radioactive Materials Program,
109 Governor Street, Room 730, Richmond, VA 232109.

Request for single copies of this guide (which may be reproduced) can benmadmg to:
Virginia Department of Health, Radioactive Materials Program, 109 Gov&treet, Room 730,
Richmond, VA 23219. This guide is also available on our website:

http://www.vdh.virginia.gov/Epidemiology/RadiologicalHealth/

This VAREG ‘Guidance for Self-Shielded Irradiators’ has been developectordine the
application process for a Self-Shielded Irradiator License. A copy afeForm, ‘Application
for Radioactive Material License Authorizing the Use of Self-Shieldedlikators’ is located in

Appendix A of this guide.

Appendix C throughQ provides examples, models, procedures and additional information that can

be used when completing the application.

It typically takes 60-90 days for a license to be processed and issued if flbatappls complete.
When submitting the application be sure to include the appropriate applicationeeanis
12VAC5-491


http://www.vdh.virginia.gov/Epidemiology/RadiologicalHealth/

In summary, the applicant will need to do the following to submit an application for-&l8elfled

Irradiator license:

e Use this regulatory guide to prepare the VDH Form, ‘Application for Radioddaterial
License Authorizing the Use of Self-Shielded Irradiat@dgpendix A).

e Complete the VDH Form, ‘Application for Radioactive Material Licensgh@rizing the Use of
Self-Shielded IrradiatorsAppendix A). See “Contents of Application” of the guide for

additional information.

e Include any additional attachments.
All supplemental pages should be on 8 2" x 11” paper.

Please identify all attachments with the applicant’'s name and license niiinabemewal).
e Avoid submitting proprietary information unless it is absolutely necessary.
e Submit an original signed application along with attachments (if any).
e Submit the application fee (for new licenses only).

e Retain one copy of the licensee application and attachments (if any) fduguner reference.
You will need this information because the license will require that radioantterial be
possessed and used in accordance with statements, representation, and proceduesprovide

the application and supporting documentation.

If you have any questions about the application process please contact thiatof@@4) 864-8150.
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ABBREVIATIONS

ALARA as low as is reasonably achievable

ALI annual limit on intake

ANSI American National Standards Institute

AU authorized user

bkg background

Bq Becquerel

CaF2 calcium fluoride

cC centimeter cubed

CDE committed dose equivalent

CEDE committed effective dose equivalent

CFR Code of Federal Regulations

Ci Curie

CD-ROM compact disc-read only memory

C/kg coulomb/kilogram

cn? centimeter squared

Co-60 cobalt-60

cpm counts per minute

Cs-137 cesium-137

d Day

DOE United States Department of Energy

DOT United States Department of Transportation
dpm disintegrations per minute

EDE effective dose equivalent

FDA United States Food and Drug Administration

ft Foot

GBqg Gigabecquerel

G-M Geiger-Mueller

GPO Government Printing Office

hr Hour

IN Information Notice

IP Inspection Procedure

kg kilogram

LiF lithium fluoride

m meter

MBq megabecquerel

mCi millicurie

MeV million electron volt

mGy milligray

mo Month

MOU memorandum of understanding

mR milliroentgen

mrem millirem

mSv millisievert

NCRP National Council on Radiation Protection and Measurements
NIST National Institute of Standards and Technology
NMSS Office of Nuclear Material Safety and Safeguards
NRC United States Nuclear Regulatory Commission
NTIS National Technical Information Service
NVLAP National Voluntary Laboratory Accreditation Program
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OSL optically stimulated luminescence dosimeters

OSP Office of State Programs

P&GD Policy and Guidance Directive

QA guality assurance

R roentgen

Rev. revision

RG Regulatory Guide

RQ reportable quantities

RSO radiation safety officer

SDE shallow-dose equivalent

Sr-90 strontium-90

SFPO Spent Fuel Project Office

SI International System of Units (abbreviated S| from the French &g
Internationale d'Unites)

SSD sealed source and device

SSDR Sealed Source and Device Registration

std Standard

Sv Sievert

TAR technical assistance request

TBq Terabecquerel

TEDE total effective dose equivalent

Tl transportation index

TLD thermoluminescent dosimeters

URL uniform resource locator

U.S.C. United States Code

USDA United States Department of Agriculture

VAREG Virginia Regulatory Guidance

VDH Virginia Department of Health

wk Week

yr Year

uCi microcurie

% percent



PURPOSE OF GUIDE

This document provides guidance to an applicant preparing a license applioatself-Shielded
Irradiator License. It also provides guidance on VDH's criteria foluetiag a Self-Shielded
Irradiator license application. It is not intended to address the researdezelopment or the
commercial aspects of manufacturing, distribution, and service of sdlfiesthieradiators and their
associated sources. Within this document, the phrases or terms, ‘self-shieldiatbirt, ‘self-

contained irradiators’, or ‘irradiators’ are used interchangeably.

Note: Irradiators subject to the requirementd@¥AC5-481 ‘Virginia Radiation Protection Regulations’
Part VII, ‘Radiation Safety Requirements for Irradiators’ are not discussed in this guide.

Irradiators are used for a variety of purposes in research, industry, and dtlserefailting in
different types for specific uses. Typical uses are:

e Irradiating blood or blood products

e Sterilizing or reducing microbes in medical and pharmaceutical supplies

e Preserving foodstuffs

e Studying radiation effects

e Synthesizing and modifying chemicals and polymers

e Eradicating insects through sterile male release programs

o Calibrating thermoluminescent dosimeters (TLDs).

The American National Standards Institute (ANSI) has developed and publisitydssandards for
gamma irradiators. In determining basic safety requirements, AN$ediall gamma irradiators
into four general categories. This report deals with the type of irradiatoisdestin ANSI Standard

N433.1, 'Safe Design and Use of Self-Contained, Dry Source Storage Gamma Irradiators (Category

)",

Note: Copies of this standard may be ordered electronicalift@t/www.ansi.orgor by writing to ANSI,
1430 Broadway, New York, NY 10018. Copies are also available from the Natectati€al Information
Service (NTIS), 5285 Port Royal Road, Springfield, VA 22161 (1-800-533-6847).

This guide also uses the same definition of a self-shielded irradiator AN $ialefinition for a

Category | irradiator[a]n irradiator in which the sealed source(s) is completely contained in a dry

container constructed of solid materials, the sealed source(s) is shielded at gJlamdehuman
access to the sealed source(s) and the volume(s) undergoing irradiation is not physis#ble ros

its designed configuration.”


http://www.ansi.org/

Depending on the design, the radiation source within the irradiator may be in a fikexhgosnay
be movable. In the latter case, interlocks are used to ensure that the sourte dumee into a
position that, during normal use of the irradiators, may cause a radiation hazardniadual.

Bypassing or failure of an interlock could cause persons to be exposed to high lexeiatmm.

Self-shielded irradiators typically contain several hundred to severabtimbtsrabecquerels (TBQ)
(or curies (Ci)) of cesium-137 (Cs-137) or cobalt-60 (Co-60) and range in weighséveral
hundred to several thousand kilograms (kg) (or pounds). Other irradiators contailrecopgerel
(MBq) (or millicurie (mCi)) quantities of strontium-90 (Sr-90), a beta wmitand are used primarily

for thermoluminescent dosimeter (TLD) calibration.

This guide identifies the information needed to complete VDH Form, ‘Apmitér Radioactive
Material License Authorizing the Use of Self-Shielded Irradiatofgppendix A).

The format for each item in this guide is as follows:

e Rule - referenced2VAC5-481 ‘Virginia Radiation Protection Regulations’requirements
applicable to the item;

e Criteria - outlines the criteria used to judge the adequacy of the applicant's response

e Discussion- provides additional information on the topic sufficient to meet the needs of most
readers; and

e Response from Applicant- shows the appropriate item on the application and provides:
response(s), offers the option of an alternative response, or indicates tregiarseas

needed on that topic.

The information submitted in the application must be sufficient to demonstrate thatgqoropos
equipment, facilities, personnel, and procedures are adequate to protect thendesdfiety of the
citizens of the Commonwealth of Virginia in accordance with agency guidelfdebmission of
incomplete or inadequate information will result in delays in the approval priocdbe license

Additional information will be requested when necessary to ensure that an adedaditenraafety
program has been established. Such requests for additional information will @elalgtton of the
application’s review and may be avoided by a thorough study of the rule and thessiams prior

to submitting the application.



12VAC5-481'Virginia Radiation Protection Regulations’ requires the applicant and/or licensee
to develop, document, and implement procedures that will ensure compliance with thaeule. T
appendices describe radiation protection procedures. Each applicant should relzdathe r
procedures carefully and then decide if the procedure addresses speciiicr@agtection program
needs at the applicant’s facility. Applicants may adopt a procedure included WARESG or they

may develop their own procedures to comply with the applicable rule.

In this guide, “dose” or “radiation dose” means absorbed dose, dose equivalenteeffest
equivalent, committed dose equivalent, committed effective dose equivalent| effeattive dose
equivalent (TEDE). These terms are definel2WAC5-481-10. Rem and Sievert (Sv), its Sl
equivalent (1 rem = 0.01 Sv), are used to describe units of radiation exposure or dosenithese
are used becaud@VAC5-481 ‘Virginia Radiation Protection Regulations’, Part IV ‘Standards
for Protection Against Radiation’ sets dose limits in terms of rem, not rad or roentgen.
Furthermore, radioactive materials commonly used in medicine emit beta and ptubédiom, for
which the quality factor is 1; a useful rule of thumb is an exposure of 1 roentgen idetguivan

absorbed dose of 1 rad and dose equivalent of 1 rem.

This VAREG provides the latest guidance and is modeled on the Nuclear Regulatory Ciomsiss
(NRC) NUREG 1556, Volume 5. The VAREG shows the requirements in terms 1i2\t#eC5-481
‘Virginia Radiation Protection Regulations’ and provides a user-friendly format to assist with the

preparation of a Self-Shielded Irradiator license application.
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LICENSES

Applicants should study this document, related guidance, and all applicableioagutarefully
before completing the VDH Form, ‘Application for Radioactive Materiakhge Authorizing the
Use of Self-Shielded Irradiators’. VDH expects licensees to providesesgiinformation on
specific aspects of their proposed radiation protection program in attachmthdsapplication.
When necessary, VDH may ask the applicant for additional information to gaonedde assurance
that an adequate radiation protection program has been established.

After a license is issued, the licensee must conduct its program in acmwidimthe following:
e Statements, representations, and procedures contained in the application and in
correspondence with VDH,;
e Terms and conditions of the license; and

e 12VAC5-481 *Virginia Radiation Protection Regulations.

11



THE ‘AS LOW AS IS REASONABLY ACHIEVABLE
(ALARA)’ CONCEPT

12VAC5-481-630 Radiation protection programs, states tieatch licensee shall develop,

document, and implement a radiation protection program commensurate with the scope and extent
of licensed activiti€sand “the licensee shall use, to the extent practical, procedures and engineering
controls based upon sound radiation protection principles to achieve occupational doses and doses
to members of the public that are...ALARRhis section also requires that licensees review the

content of the radiation protection program and its implementation annually.

Information directly related to radiation protection standard2MAC5-481 ‘Virginia Radiation
Protection Regulations’, Part IV, ‘Standards for Protection Against Radation’, is contained in:

¢ NRC's NUREG-1736, ‘Consolidated Guidance: 10 CFR Part 20 - Standards for Protection

Against Radiation’.

Applicants should consider the ALARA philosophy detailed in these reports when devegilgmag

to work with licensed radioactive materials.

12



WHO REGULATES AT FACILITIES IN THE
COMMONWEALTH OF VIRGINIA?

In the special situation of work at federally controlled sites in the Commdihvedd/irginia, it is
necessary to know the jurisdictional status of the land to determine whetherrNReggedatory
Commission (NRC) or VDH has regulatory authority. The NRC has regulatory iythaer land
determined to be under “exclusive federal jurisdiction,” while VDH has jurisgicver non-
exclusive federal jurisdiction land (s&€able 1). Applicants and licensees are responsible for finding
out, in advance, the jurisdictional status of the specific areas where they piendltctdicensed
operations. VDH recommends that applicants and licensees ask their locaiscomtde federal
agency controlling the site (e.g., contract officer, base environmental béaién, district office
staff) to help determine the jurisdictional status of the land and to provide the inormatriting,
so that licensees can comply with NRC or VDH regulatory requirements, apagi@. The
following table lists examples of regulatory authority.

Table 1: Who Regulates the Activity?

Applicant and Proposed Location of Work Regulatory Agency

Federal agency regardless of location (except that Department| of
Energy [DOE] and, under most circumstances, its prime contractors  NRC

are exempt from licensind 0 CFR 30.1%)

Non-federal entity in non-Agreement State, U.S. territory, or

_ NRC
possession
Non-federal entity in VA at non-federally controlled site VDH
Non-federal entity in VA at federally-controlled sitet subject to VDH
exclusive Federal jurisdiction
Non-federal entity in VA at federally-controlled site subject to NRC

exclusive federal jurisdiction

Note: A current list of Agreement States (states that have enteredynetenaents with the NRC that give
them the authority to license and inspect radioactive material ugpessessed within their borders),
including names, addresses, and telephone numbers of responsible officisdséamed by the NRC Office
of Federal and State Materials and Environmental ManagemenaRm®gnd is available on their website:

http://nrc-stp.ornl.qov/

13
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MANAGEMENT RESPONSIBILITY

VDH endorses the philosophy that effective radiation protection program magratgsemnital to

safe operations that comply with VDH regulatory requirements.

‘Management’ refers to the chief executive officer or other individual hatli@uthority to
manage, direct, or administer the licensee’s activities or that perséegmtdeor delegates.

To ensure adequate management involvement, a management representativef(ereathiee
officer or delegate) must sign the submitted application acknowledging nma@ai)® commitments

to and responsibility for all the following:

e Radiation protection, security, and control of radioactive materials, and conephahc
rule;

¢ Knowledge about the contents of the license and application;

e Compliance with current VDH and United States Department of Transportat@n) (D
regulations and the licensee’s operating and emergency procedures;

e Provision of adequate resources (including space, equipment, personnel, time and, if
needed, contractors) to the radiation protection program to ensure that public, and
workers are protected from radiation hazards;

e Appointment of a qualified individual who has agreed in writing to work as the RSO;
Management may delegate individuals (i.e., an RSO or other designated indiaduddjrtit

amendment requests to VDH. A correspondence delegation letter must be ahrspatd by
management and submitted to VDH. A sample letter has been includlpdendix C.

14



APPLICABLE RULE

It is the applicant’s or licensee’s responsibility to obtain, read and fAIRMMACS5-481, ‘Virginia

Radiation Protection Regulations’.

The following parts ol2VAC5-481, ‘Virginia Radiation Protection Regulations’contain

requirements applicable to Self-Shielded Irradiators licensees:

e Partl: ‘General Provisions

e Partlll: “Licensing of Radioactive Material

e PartlV: ‘Standards for Protection Against Radiation

e PartX: ‘Notices, Instructions and Reports to Workers; Inspections
e Part XIII: “Transportation of Radioactive Materfal

Request for single copies of the above documents (which may be reproduced) can ine made
writing to: Virginia Department of Health, Radioactive Materials Program, 109 Governor
Street, Room 730, Richmond, VA 232186r, for an electronic copy, go to our web site at:

http://www.vdh.virginia.gov/Epidemiology/RadiologicalHealth/

15
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HOW TO FILE

Applicants for a materials license should do the following

e Be sure to use the current guidance from VDH in preparing an application.

e Complete VDHForm, ‘Application for Radioactive Material License Authorizing the Use of
Self-Shielded IrradiatorsAppendix A).

e For each separate sheet, other than submitted with the application, identify dinid klee item
number on the application, or the topic to which it refers.

e Submit all documents on 8 %2 x 11 inch paper.

e Avoid submitting proprietary information unless it is absolutely necessary.

e Submit an original, signed application.

e Retain one copy of the license application for your future reference.

Deviations from the suggested wording of responses as shown in this VAREG or submission of
alternative procedures will require a more detailed review.

Note: Personal employee information (i.e., home address, home telephone number, Sodigl Sember,
date of birth, and radiation dose information) should not be submitted unéeficafly requested by the

agency.

16



WHERE TO FILE

Applicants wishing to possess or use radioactive material in Commonwealitgioia/are subject
to the requirements d2VAC5-481 ‘Virginia Radiation Protection Regulations’and must file a

license application with:

Virginia Department of Health

Radioactive Materials Program

109 Governor Street, Room 730
Richmond, Virginia 23219

17



LICENSE FEES

The appropriate fee must accompany each application or license amendment Refaetd
12VAC5-491to determine the amount of the fee. VDH will not issue the new license prior to fee
receipt. Once the technical review has begun, no fees will be refunded. Applieasomilf be

charged regardless of VDH'’s disposition of an application or the withdrawal of anapli

Licensees are also subject to annual fees; refl2\WY&\C5-491

Direct all questions about VDHfees or completion dtem 11 of VDH Form,‘ Application for
Radioactive Material License Authorizing the Use of Self-Shieldediatars’ Appendix A) to:
Virginia Department of Health, Radioactive Materials Program, 109 Governor Stret, Room
730, Richmond, Virginia 2321%r (804) 864-8150

18



CONTENTS OF APPLICATION
Item 1: Type of Application

On the application check the appropriate box and list the license number for remelvals a
amendments.

Response from Applicant:

Iltem 1 Type Of Application (Check one box)
[J New License [] Renewal License Number

Item 2: Name and Mailing Address of Applicant

List the legal name of the applicant's corporation or other legal entity ingitt dontrol over use of
the radioactive material; a division or department within a legal entityno@lye a licensee. An
individual may be designated as the applicant only if the individual is acting inadepciapacity
and the use of the radioactive material is not connected with employment in a ttonparather
legal entity. Provide the mailing address where correspondence should be sentOKi€obbx
number is an acceptable mailing address.

Notify the agency of changes in mailing address.

Response from Applicant:

Item 2 Name And Mailing Address Of Applicant:

Applicant’'s Telephone Number(Include area code):

Note: The agency must be notified before control of the license is treetsfar when bankruptcy
proceedings have been initiated. See below for more details. NRC Infumrhbttiice (IN) 97-30, Control of
Licensed Material during Reorganizations, Employee-Management Disagreeiaued Financial Crises",
dated June 3, 1997, discusses the potential for the security and cbliterised material to be compromised
during periods of organizational instability.

References:NRC Information Notices (IN) are available at NRC’s web sit://www.nrc.gov

Timely Notification of Transfer of Control

Rule: 12VAC5-481-330, 12VAC5-481-500 B

Criteria: Licensees must provide full information and obtain the VOisr written consent
before transferring control of the license, or, as some licensees ‘tahgferring the license’.

Discussion:Transferring control may be the result of mergers, buyouts, or majority siockers.
Although it is not the VDH's intent to interfere with the business decisions of éeeni is
necessary for licensees to obtain prior agency written consent beforendaetian is finalized. This
is to ensure the following:

19
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e Radioactive materials are possessed, used, or controlled only by persons whoitiave val
VDH, NRC, or another Agreement State licenses;

e Materials are properly handled and secured;

e Persons using these materials are competent and committed to implerapptiogriate
radiological controls;

e A clear chain of custody is established to identify who is responsible &disposition of
records and licensed material; and

e Public health and safety are not compromised by the use of such materials.

Notification of Bankruptcy Proceedings

Rule: 12VAC5-481-500 E & F

Criteria: Immediately following filing of voluntary or involuntary petition for bankruptoy or
against a licensee, the licensee must notify VDH, in writing, identifyiadpainkruptcy court in
which the petition was filed and the date of filing.

Discussion:Even though a licensee may have filed for bankruptcy, the licensee remains responsibl
for all regulatory requirements. VDH needs to know when licensees are in baghrugaeedings

in order to determine whether all licensed materials are accounted fademahately controlled and
whether there are any public health and safety concerns (e.g., contamiaiditgll #DH shares the
results of its determinations with other involved entities (e.g., trustee) doethlett and safety issues
can be resolved before bankruptcy actions are completed.

Item 3: Person to Be Contacted Regarding Applicatio

Criteria : Identify the individual who can answer questions about the application and include his or
her telephone number. This is typically the proposed RSO, unless the applicant ddagnam

different person as the contact. The agency will contact this individuatef #ine questions about

the application.

Discussion Notify the agency if the contact person or his or her telephone number chartups so t
the agency can contact the applicant or licensee in the future with questimcesns, or
information. This notice is ‘for information only’ and does not require a license amahdme fee.

Response from Applicant:

Item 3 Person To Contact Regarding Application:

Contact’'s Telephone Number (Include area code):
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Item 4: Address(es) Where Licensed Material Will Be Yed or Possessed
Rule: 12VAC5-481-450, 12VAC5-481-500

Criteria: Applicants must provide a specific address for each location where radioaatersgim
will be used, stored, or dispatched.

Discussion: Specify the street address, city, and state or other descriptive addyessn(élighway
58, 5 miles east of the intersection of Highway 58 and State Route 19, Anytown,pyAgrZeach
facility. The descriptive address should be sufficient to allow a VDH inspectimdt the facility
location.A Post Office Box address is not acceptable.

A VDH approved license amendment is required before locating an irradiatoladtress not
already listed on the license or at a new room location, whether that irradiatoadditional unit or
a relocation of an existing unit.

Being granted a VDH license does not relieve a licensee from complitimgtiver applicable
federal, state, or local regulations (e.g., local zoning requirements; a ldicerare requiring
registration of a radiation-producing device).

Response from Applicant:

Item 4 Addresses Where Licensed Material \Wl Be Used or Possessg@o not use Post Office Box):

Address Telephone Number (Include area code)

Address Telephone Number (Include area code)

Address Telephone Number (Include area code)

Note: As discussed later under ‘Financial Assurance and Record Keepibgéommissioning’, licensees do
need to maintain permanent records on where licensed material was gs@dawhile the license was in
force. This is important for making future determinations aboutelease of these locations for unrestricted
use (e.g., before the license is terminated). For self-shieldethioalicensees, acceptable records are
sketches or written descriptions of the specific locations where @adtator is used or stored and any
information relevant to damaged devices or leaking radioactive source

Item 5: Radiation Safety Officer (RSO)

Rule: 12VAC5-481-450 A, 12VAC5-481-630

Criteria: RSOs must have adequate training and experience. Successful completiomnof i
described irAppendix G is evidence of adequate training and experience.

Discussion:The person responsible for the radiation protection program is called the Radiation
Safety Officer (RSO). The RSO needs independent authority to stop operaéibhs or she
considers unsafe. He or she must have sufficient time and commitment from memtaigefulfill
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certain duties and responsibilities to ensure that radioactive mategiaiseal in a safe manner.
Typical RSO duties afgrovided inTable 2 and described iAppendix H. VDH requires the name
of the RSO on the license to ensure that licensee management has alwédedidersponsible,
qualified person and that the named individual knows of his or her designation as RSO.

Table 2. RSO Duties and Authorities
Radiation Safety Officer
Duties and Authorities
1. Establish and oversee all operating, emergency, and ALARA procedures and review
them regularly.
2. Oversee all material disposals for compliance with VDH/DOT rules.

3. Ensure required inventories, leak tests, etc are conducted and the recordsdee recor
and maintained.
4. Ensure irradiator security is maintained.

5. Operations are conducted safely and corrective actions are implemented, when
necessary, including terminating operations.

6. Make certain all required routine maintenance is performed and operations and
equipment are used properly.

7. Perform annual audit and notify appropriate parties if any item is found to be nat i
compliance with VDH rule.

Above all, the RSO is the key to maintaining the radiation safety of the operatisrto

the workers, the public, and the environment.

Response from Applicant:

Item 5. Radiation Safety Officer (RSO) (Check one box and attach evidence of trainingexperience)

Name Telephone Number (Include area code):

[] Before obtaining radioactive material, the prsgb RSO will have successfully completed trainimglescribed in
Appendix G of VAREG ‘Guidance For Self-Shieldecdhltiators’. Before being named as the RSO, fut8@®&will
have successfully completed training as describeppendix G of VAREG ‘Guidance For Self-Shieldechtiators’.

OR

[] Alternative information demonstrating that thegosed RSO is qualified by training and experiea@tached. Before
being named as the RSO, future RSOs will have sslaéy completed training as described in Apper@iaf VAREG
‘Guidance For Self-Shielded Irradiators’.

Note: It is important to notify the agency as soon as possible, of changeddiesilgeation of the RSO.
Alternative responses will be evaluated using the criteria listedea

Item 6: Authorized Users

Rule: 12VAC5-481-450 A, 12VAC5-481-630, 12VAC5-481-840, 12VAC5-481-1100, 12VAC5-
481-2260, 12VAC5-481-2270, 12VAC5-481-2310

Criteria: Authorized users (AUs) must have adequate training and experience. Successful
completion of training as describedAppendix G is evidence of adequate training and experience.

Discussion:An AU is a person whose training and experience meet VDH criteria, who isihame
either explicitly or implicitly on the license, and who uses or directly siges the use of licensed
material. AUs must ensure the proper use, security, and routine maintenancealutteidd
irradiators containing licensed material. They must have appropriat&¢rénprovide reasonable
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assurance that they will use the irradiator safely, maintain securityl@daess to the irradiator, and
respond appropriately to accidents and malfunctions.

An AU is considered to be supervising the use of licensed material when he or disepéirgannel
in operations involving the material. Although the AU may delegate specific taskpervised
users (e.g., maintaining records), he or she is still responsible for safdineased material.

Response from Applicant:

Item 6 Authorized Users (Check one box)

[0 Before using radioactive material, authorimedrs will have received training as describedppekdix G in
VAREG ‘Guidance for Self-Shielded Irradiet’.

OR

[0 A description of the training and experiencedroposed authorized users is attached.

Item 6.1: Training for Individuals Working in or Fre quenting Restricted Areas
(Instructions to Occupationally Exposed Workers andAncillary Personnel)

Rule: 12VAC5-481-450, 12VAC5-481-630, 12VAC5-481-840, 12VAC5-481-2260, 12VAC5-481-
2270, 12VAC5-481-2280, 12VAC5-481-2310

Criteria: Individuals working with, as well as in the vicinity of, a self-shielded irtadiaust have
adequate training and experience. For those individuals who are not AUs yet work it o
a self-shielded irradiator and, in the course of employment, are likelydiveen a year an
occupational dose of radiation over 1 millisievert (mSv) (100 millirem (mreh®@)j¢ensee must
provide training as required BYVAC5-481-2270The extent of this training must be
commensurate with potential radiological health protection problems preskatviotk place.

Discussion:Individuals, other than AUs (e.g., biomedical engineers), may perform routine
maintenance on irradiators. However, they must be trained in radiation safety laadiadiator
manufacturers' operating procedures, or they must work under the supervision andracthe di
physical presence of someone who has this training.

Some licensees may have specific individuals trained to perform instadlatedocations, non-
routine maintenance, or repairs. Authorizations for these functions are separatiedse for an AU
or an individual who performs routine maintenance and will be specifically statettémsel
condition.Appendix | contains training for individuals who will conduct non-routine maintenance.

A licensee may recognize that some individuals (e.g., housekeeping stadiygalinot likely to
receive doses over 1 mSv (100 mrem), should receive training to ensure adequiayeasecur
control of licensed material. Licensees may provide these individuals vitingy@ommensurate
with their involvement with licensed material. For example, housekeepirigretafreceive training
on the nature and location of the irradiator and the meaning of the radiation symbolfractions
not to touch the irradiator and to remain out of the room if the irradiator door is open.
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Item 7: Radioactive Material
Sealed Radioactive Material

Rule: 12VAC5-481-440, 12VAC5-481-450, 12VAC5-481-500

Criteria: Applicants must provide the manufacturer's (or distributor's) name and model iamber
each requested sealed source and device. Licensees will be authorized togpolssssnly those
sealed sources and devices specifically approved or registered by NR@hmraAgreement State.

Discussion:NRC or other Agreement States perform a safety evaluation of sdtfeshigadiators
before authorizing a manufacturer (or distributor) to distribute the ircaditi specific licensees.
The safety evaluation is documented in a Sealed Source and Device RegisB&DR) Certificate.
Before the formalization of the SSDR process, some older irradiatoreamaybeen specifically
approved on a license. Licensees can continue to use those units specifiedllyriitheir licenses.
Applicants must provide the manufacturer's (or distributor's) name and modelrrfandsech
requested sealed source and device so that the agency can verify that they havaueged e an
SSDR Certificate or specifically approved on a license.

As explained in atiUrgent Noticé with an enclosed Order, both dated July 3, 1984 Apgendix
E), an NRC licensee identified a malfunction that could have resulted in a radiatiexpnsire.
The malfunction involved an interlock mechanism that would have failed to prevent achietde
from being opened after the source had moved out of the shielded position. The Order, which
remains in effect, modifies licenses that authorize J. L. Shepherd Mark | of 81e@2 irradiators.
Applicants wishing to use either of these models must comply with the Oetprisaments

Consult with the proposed manufacturer (or distributor) to ensure that requested aadrdevices
are compatible and conform to the sealed source and device designationsecbgishethe NRC or
another Agreement State. Licensees may not make any changes tidtiessarce, device, or
source/device combination that would alter the description or specifications fragnntasted in
the respective registration certificates, without obtaining VDH’s peomgssion in a license
amendment. Such changes may necessitate a custom registration revieartdumted by NRC or
another Agreement State; increasing the time needed to process adj@atign.

SSDR Certificates contain sections @ohditions of Normal Useand ‘Limitation and Other
Considerations of UseThese sections may include limitations derived from conditions imposed by
the manufacturer (or distributor), by particular conditions of use that would resllieéion safety

of the device, or by circumstances unique to the sealed source or device. Foeexarkihg life

of the device or appropriate temperature and other environmental conditions magifiedspe

Except as specifically approved by VDH, licensees are required to usatoracccording to their
respective SSDR Certificates. Applicants should obtain a copy of theczdetifind review it with

the manufacturer, distributor, or with the agency, to ensure that they understandahdwith the
requirements of the SSDR.

Note: If necessary and manufacturer cannot supply the certificate, SSfifRates are also available by
calling the agency at (804) 864-8150.

Purpose(s) for Which Licensed Material Will Be Used

Rule: 12VAC5-481-440, 12VAC5-481-450, 12VAC5-481-500 C

Criteria: Proposed activity is authorized b2VAC5-481 ‘Virginia Radiation Protection
Regulations’, and irradiators will be used only for the purposes for which they were designed and

24



according to the manufacturer's (or distributor's) recommendations andtinegudor use as
specified in an approved SSDR Certificate. Uses other than those alsgadyriust not
compromise the integrity of the source or source shielding or other components of tkeecdéeal
to radiation safety.

Discussion:Allowed uses normally include irradiation of blood, insects, animals, biological
samples, and inanimate objects. Usually prohibited are irradiation of flamayadblexplosive
materials which may harm the shielding or the sealed source containment, onatireals (e.g.,
unsealed containers of acids or corrosive liquids) which may interferengigate operation of the
device. Irradiation of food for commercial distribution to the public is subjecgtdatons of the
Food and Drug Administration (FDA) and the U.S. Department of Agriculture (J%Dd& will not
be discussed in this document.

Requests to irradiate items not listed or prohibited in the SSDR Certifidhbeweviewed on a
case-by-case basis. Applicants need to submit enough information to demonstratedthtion of
the proposed items will not compromise the integrity of the source or source shielditiggror
components critical to radiation safety of the device. Contact the agency faorzaldibse-specific
guidance. Being granted a VDH license does not relieve a licenseednoptying with other
applicable federal, state, or local regulations (e.g., FDA and USDAateans about irradiation of
food for commercial distribution).

Response from Applicant

Item 7 Radioactive Material (Attach additional pages if necessary)
ELEMENT AND MASS NUMBER
[] Cobalt-60 [] Cesium-137 [] Strontium-90 [] Other Isotope (please specify):

SEALED SOURCE MANUFACTURER OR DEVICE MANUFACTURER OR DISTRIBUTOR AND MODEL
DISTRIBUTOR AND MODEL NUMBER NUMBER

MAXIMUM QUANTITY (Not to exceed either the INTENDED USE:
maximum activity per source or device as specifiethe
Sealed Source and Device Registration Certificate)

Note: For more information about the SSDR process, see the current versioREG\- 1556, Vol. 3,
"Consolidated Guidance About Materials Licenses: Applications for Sealed Sourcewnd Bvaluation
and Registratioh It can be accessed at NRC'’s web dit&://www.nrc.gov

Item 7.1 Financial Assurance and Recordkeeping fabecommissioning

Rule: 12VAC5-481-100, 12VAC5-481-450 C, 12VAC5-481-500, 12VAC5-481-510, 12VAC5-
481-570, 12VAC5-481-571, 12VAC5-481-1161

Criteria: Self-shielded irradiator licensees authorized to possess sealed sourdesgonta
radioactive material in excess of the limits specifietldf AC5-481-450 Cmust provide evidence
of financial assurance for decommissioning.

Even if no financial assurance is required, licensees are required to maintairgentéied
location, decommissioning records related to structures and equipment wdidietars are used or
stored and to leaking sources. Pursuad2AC5-481-450 C licensees must transfer these records
important to decommissioning to either of the following:
e The new licensee, before licensed activities are transferred or asaguueding to
12VAC5-481-500 B.
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e The agency before the license is terminated.

Discussion:The requirements for financial assurance are specific to the types andegiahtit
radioactive material authorized on a license. Most self-shielded irradgtbcants and licensees do
not need to take any action to comply with the financial assurance requirentntsebtheir total
inventory of licensed material does not exceed the limit2WAC5-481-450 C The limits for

typical self-shielded irradiator sealed sources are showabte 3. Applicants requesting more than
one radionuclide need to use the sum of the ratios method to determine whether fassnceaice

is needed. Se&ppendix F for additional information.

Table 3. Minimum Inventory Quantity Requiring Financial Assurance

. . Activity
Radionuclide : : :
Gigabecquerel (GBQ) Curie (Ci)
Cs-137 3.7x10 100,000
Co-60 3.7x 10 10,000
Sr-90 3.7x 16 1,000

Applicants and licensees wanting to possess self-shielded irradiataegd@tors and other licensed
materials exceeding the limits 12VAC5-481-450 Omust submit evidence of financial assurance

or a decommissioning funding plab?2VAC5-481-450 §. NRC Regulatory Guide 3.68Standard
Format and Content of Financial Assurance Mechanisms Required for Decommissioning Under 10
CFR Parts 30, 40, 70, and 72lated June 1990, contains approved wording for each mechanism
authorized by the regulation to guarantee or secure funds except for theeStaiEmtent for
government licensees. S&ppendix F for the recommended wording for a Statement of Intent.

VDH will authorize possession exceeding the limits showFaible 3, without requiring
decommissioning financial assurance, for the purpose of normal source exchange fog ttamo
30 days.

12VAC5-481-450 Calso requires that licensees maintain records important to decommissioning i
an identified location. All self-shielded irradiator licensees need to nramaeords of structures and
equipment where each irradiator was used or stored. As-built drawings withaatelifs of
structures and equipment shown as appropriate fulfill this requirement. If deaarmgot available,
licensees shall substitute appropriate records (e.g., a sketch of the rooildiag, or a description
of the area) concerning the specific areas and locations. If no recotd®gaisling structure and
equipment where self-shielded irradiators were used or stored, licenséesasiaahll reasonable
efforts to create such records based upon historical information (e.g., emgoyiections). In
addition, if self-shielded irradiator licensees have experienced unusualeses (e.g., leaking
sources, other incidents that involve spread of contamination), they also need omneaards
about contamination that remains after cleanup or that may have spread to ihkcassss.

—

For self-shielded irradiator licensees whose sources have never leakpthldeaecords importar
to decommissioning are sketches or written descriptions of the specific locakiersseach
irradiator was used or stored.

Requirements for Disposition of Records Important to Decommissioning
e Before licensed activities are transferred or assigned accocdr®yAC5-481-500 B
transfer to the new licensee
OR
e Before the license is terminated, transfer records to the agency.
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References:To obtain copies of RG 3.66 and P&GD FC 90-2 (ReVv:Standard Review Plan for
Evaluating Compliance with Decommissioning Requiremedédéd April 30, 1991 are available at NRC’s
web site http://www.nrc.gov

Item 8: Facilities and Equipment

Rule: 12VAC5-481-450, 12VAC5-481-630, 12VAC5-481-640, 12VAC5-481-720, 12VAC5-481-
730, 12VAC5-481-840, 12VAC5-481-850, 12VAC5-481-860, 12VAC5-481-880

Criteria: Facilities and equipment must be adequate to protect health and minimize dangearto lif
property.

Discussion:Self-shielded irradiators incorporate many engineering featoi@®tect individuals
from unnecessary radiation exposure. These devices are usually designedrfar laberatory
environment (i.e., inside a building protected from the weather and without wideoraziati
temperature and humidity). For information to help applicants determine thietochirradiators,
see the sections on the SSDR Certificate entitédntiitions of Normal Useand 'Limitations
and/or Other Considerations of Use

For example, if a proposed location for a self-shielded irradiator is not withaotiaitions of

normal use or the limitations of use, the applicant will need to provide adequategtistif In
addition, the applicant will need to take compensatory measures (e.g., increasgidsce and
maintenance) to ensure that the irradiator operates as designed and provitesdied ievel of
protection. NRC IN 96-35 Failure of Safety Systems on Self-Shielded Irradiators Because of
Inadequate Maintenance and Traininglgted June 11, 1996, discusses an incident resulting from
irradiator failure in which the lack of a climate-controlled environment (0ading dock) may have
accelerated the degradation of internal components leading to a failed intedoekcassive dose
received by an irradiator operator.

Self-shielded irradiators vary in weight from several hundred to seveteahd kilograms
(pounds). Before installing an irradiator, licensees need to evaluate whetheothe the proposed
location can support the irradiator. Often licensees locate self-shielddidtiora on a ground floor.
Some smaller and lighter irradiators require additional security nmesasuprevent unauthorized
removal (e.g., locked in a room, bolted to the floor). For more informatioltese®.6 ‘Operating
and Emergency Procedures’ diteim 9.5 ‘Public Dose'.

The fire-resistant properties of most irradiators should provide adequatectavdioaaterial
containment and shielding integrity in most situations; however, additional pootectiesirable for
some situations. For example, the room housing the irradiator should be equipped with an
automatically operated fire detection and control system (sprinkler, cHearigas). As an
alternative, the self-shielded irradiator should be located under conditions (e.g., ¢woutmthtion
in fire-resistant building with little combustible material) and otherrais{e.g., coordination with
and training of firefighting personnel) that ensure a low level of radiatikratisbutable to fires.

The applicant should identify the self-shielded irradiator location by room numéehauld
submit drawings of the location within the facility.
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Provide the following on the facility diagrams:
e Drawings should be to scale, and indicate the scale used;
e Location, room numbers, and principal use of each room or area where radioaatival mat
is used or stored;
e Location, room numbers, and principal use of each adjacent room (e.qg., office, éle, toil
closet, hallway), including areas above, beside, and below; and,
e If multiple locations of storage, indicate address on diagram.

Response from Applicant:

Item 8 Facilities And Equipment (Check all that apply)

[[] Diagrams of radioactive material area(s) &f aie attached.
AND EITHER

[0 We will ensure that each area where a setfided irradiator is located corresponds to t@erfditions of Normal Useand

“Limitations and/or Other Considerations of Usa the applicable irradiator’'s Sealed Source Beuice Registratio Certificate;
the floor beneath the self-shielded irradiatorisused to prevent unauthorized access or remavdleach area where a self
shielded irradiator is located is equipped witreatomatically operated fire detection and contystam (sprinkler, chemical, or
gas) or the location of the area and other contmatsire a low-level radiation risk attributabldites.

OR

We will submit alternative information; be sup include justification for placing an irradiato an area that does not correspo fd
to the ‘Conditions of Normal Useand the Limitations and/or Other Considerations of Use

References:NRC INs are available at NRC's web shétp://www.nrc.gov

Item 9: Radiation Safety Program

ltem 9.1: Audit Program

Rule: 12VAC5-481-450, 12VAC5-481-500, 12VAC5-481-630, 12VAC5-481-990

Criteria: Licensees must review the content and implementation of their radiation iprotect
programs annually to ensure the following:
e Compliance with VDH and DOT regulations (as applicable), and the terms and @osditi
the license;
e Occupational doses and doses to members of the public are as low as is reasonably
achievable (ALARA) 12VAC5-481-630; and
e Records of audits and other reviews of program content are maintained fos.3 yea

Discussion:Appendix J contains a suggested audit program that is specific to the use of self-
shielded irradiators and is acceptable to the agency. All areas indic&feplandix J may not be
applicable to every licensee and may not need to be addressed during each auditmpler, ex
licensees do not need to address areas that do not apply to their activitiest@saativch have not
occurred since the last audit. Generally, audits are conducted at least agcE2ewenths.

The agency’s emphasis in inspections is to perform actual observations of worgrgspraé\s a
part of their audit programs, applicants should consider performing unannounced auditiaibir
users to determine if, for example, operating and emergency proceduresilatdeaand are being
followed.

It is essential that once identified, problems be corrected comprehgresidein a timely manner;
NRC IN 96-28,"Suggested Guidance Relating to Development and Implementation of Corrective
Action", dated May 1, 1996, provides guidance on this subject.
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The agency will review the licensee's audit results and determingattioe actions are thorough,
timely, and sufficient to prevent recurrence. If violations are identifiethédyjicensee and these
steps are taken, the agency can exercise discretion and may elect na toatéBon. The agency’s
goal is to encourage prompt identification and comprehensive correction of viokatidns
deficiencies.

Licensees must maintain records of audits and other reviews of program eontémiplementation
for 3 years from the date of the record. The agency will find that audidsecontaining the
following information to be acceptable: date of audit, name of person(s) who conducted audit
persons contacted by the auditor(s), areas audited, audit findings, correbing, @and follow-up.

Response from Applicant:

Item 9.1 Audit Program
The applicant is not required to, and should nadinst its audit program to the agency for reviethis matter will be

examined duringnspection.

References:The documents referenced above are available electronically ds MRE site,
http://www.nrc.gov

Item 9.2: Radiation Monitoring Instruments

Rule: 12VAC5-481-450 A, 12VAC5-481-490 B, 12VAC5-481-630, 12VAC5-481-640, 12VACS5-
481-720, 12VAC5-481-730, 12VAC5-481-740, 12VAC5-481-750, 12VAC5-481-1000

Criteria: Licensees must possess, or have access to, radiation monitoring instrumemés that
necessary to protect health and minimize danger to life or property. Instsunsentfor quantitative
radiation measurements must be calibrated at intervals not to exceed 12 mathsddration
measured.

Discussion:All licensees possessing self-shielded irradiators should have, or hase tacce
calibrated radiation detection instruments to determine radiation leveksis @djacent to the
irradiator. Usually, it is not necessary for a licensee to have a survel sokdly for use during
irradiator operations, since it is not expected that a survey be performedeaehsample is
irradiated. In these cases it is acceptable for the meter to bebévaiteshort notice in the event of
an accident or malfunction that could reduce the shielding of the sealed sourceés)s gay be
required to verify source integrity and to ensure that dose rates in uneesaiieas and public and
occupational doses are within regulatory limits.

As explained in atUrgent Notice"with an enclosed Order, both dated July 3, 1984Appendix
E), an NRC licensee identified a malfunction that could have resulted in a radiatierpmsire.
The malfunction involved an interlock mechanism that would have failed to prevent achlietde
from being opened after the source had moved out of the shielded position. The Order, which
remains in effect, modifies licenses which authorize J. L. Shepherd Mark | of 8lcég2
irradiators and requires licensee to provide either a calibrated and opacdhbt®n survey meter or
room monitor for use with either of these irradiators. Although not required facealskees
possessing moving-source irradiators, it would be prudent for these licenseesititense e
calibrated survey meter or room monitor to ensure that the sources are in lthedgbosition
whenever a sample is not undergoing irradiation.

29


http://www.nrc.gov/

The agency requires that survey meter calibrations be performed bytthengrst manufacturer or a
person specifically authorized by VDH, the NRC or another Agreement States thdespplicant
specifically requests this authorization. Applicants seeking authorizationféorpesurvey meter
calibrations must follow the survey instrument calibration prografppendix K or submit
alternative procedures for review.

Response from Applicant:

Item 9.2 Radiation Monitoring Instruments (Check one box)

[0 We will use instruments that meet the radiatimnitoring instrument specifications publishedjpendix K of VAREG
‘Guidance for Self-Shielded Irradiators’. Additally, each survey meter will have been calibratgthie manufacturer or other
person authorized by VDH, the NRC or another AgrenState to perform survey meter calibrations woenthan 12 months befort
the date the meter is used.

OR

We will use instruments that meet the radiatimnitoring instrument specifications published\ppendix K of VAREG

‘Guidance for Self-Shielded Irradiators’. Additally, we will implement the model survey meter bedition program published in
Appendix K of VAREG ‘Guidance for Self-Shieldedddiators’ and we ensure that each survey metehaale been calibrated
no more than 12 months before the date the meteseid.

OR

We will have access to survey equipment angliocedures for ensuring that interlocks functasrequired, to return
moving self-shielded irradiator sources to thelslei@ position and/or determining source shieldirtggrity after an incident
involving the self-shielded irradiator.

Notes:

e Licenses authorizing J. L. Shepherd Mark | or Model 81-22 irradiators wilbibéitioned to require
compliance with the terms of the OrdeAppendix E. Applicants requesting these irradiators must
ensure that their radiation detection instruments meet these reguigem

e Applicants who plan to perform non-routine maintenance that will afbdety-critical components
(e.g., sealed source, radiation shielding, source movement control or mechatgdocks) will need
to possess and use appropriate, calibrated radiation survey metersoRle¢ section oltem 9.8
Maintenance Appendix |, andAppendix K for more information.

e Required calibration records must be retained for a minimum of 3 years.

Item 9.3: Material Receipt and Accountability

Rule: 12VAC5-481-100, 12VAC5-481-450 C, 12VAC5-481-490 B, 12VAC5-481-500, 12VAC5-
481-570, 12VAC5-481-571, 12VAC5-481-630, 12VAC5-481-740, 12VAC5-481-840, 12VACS5-
481-900, 12VAC5-481-980, 12VAC5-481-1090, 12VAC5-481-3091, 12VAC5-481-3100

Criteria: Licensees must do the following:
¢ Maintain accountability for self-shielded irradiators by conducting phlysigantories at
intervals not to exceed 6 months (or as justified by the applicant) to account éaledl s
sources.
e Maintain records of receipt, transfer, and disposal of self-shielded ioesliat

Discussion:While loss, theft, or misplacement of most self-shielded irradiators leeynbecause
of their size and weight, accountability for licensed materials must besensdany licensees
record use of self-shielded irradiators in a logbook. Licensees are @s@deto conduct leak tests
of irradiator sealed source(s) at the frequency specified in the SSDfc@tertSince both of these
activities require that an individual approach the irradiator, records of use &nddtsamay be used
as part of an accountability program. For more informationitege9.6 ‘Operating and Emergency
Procedures’ anttem 9.7 ‘Leak Tests’ in this guide. However, since some irradiators may not be in
use or are used rarely, the agency expects licensees to physicallychmrdaccount for all sealed
sources at least every 6 months.
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‘Cradle to Grave’ accountability refers to maintaining the radioactigeerial from the moment it
becomes a part of your organization through performing the physical invenersesifg the
material’s location, etc) until it leaves your organization (through trgnsfierrn to
manufacturer/distributor, or disposal to properly licensed facility).

Receipt, transfer, and disposal records must be maintained for the times d¢pedifible 4.
Typically, these records contain the following types of information:
¢ Radionuclide and activity (in units of becquerels or curies) of radioactiverialah each
sealed source
e Manufacturer's (or distributor's) name, model number, and serial number (if ap@ppfi
each device containing radioactive material
e Location of each sealed source and device
e For materials transferred or disposed of, the date of the transfer or disposahmdlicense
number of the recipient, description of the affected radioactive materialrgelgpnuclide,
activity, manufacturer's (or distributor's) name and model number, serial pumbe

Information on locations where irradiators are used or stored are recordsamport
decommissioning and required bVAC5-481-450 C

Table 4. Record Maintenance

Type of Record How Long Record Must be Maintained
. For as long as the material is possessed until 3 years after transfer or
Receipt .
disposal
Transfer For 3 years after transfer
Disposal Until VDH terminates the license

Important to
decommissioning *
* See thdtem 7.1 ‘Financial Assurance and Recordkeeping for Decomamisgy’.

Until the site is released for unrestricted use

Response from Applicant:

Item 9.3 Material Receipt And Accountability (Check box)

O Physical inventories will be conducted aémals not to exceed 6 months, to account foregllex! sources and devices
received and possessed under the license.

Item 9.4: Occupational Dose

Rule: 12VAC5-481-630, 12VAC5-481-640, 12VAC5-481-700, 12VAC5-481-710, 12VAC5-481-
750, 12VAC5-481-760, 12VAC5-481-770, 12VAC5-481-1040, 12VAC5-481-1130, 12VAC5-481-
1140, 12VAC5-481-2280

Criteria: Applicants must do either of the following:
e Perform a prospective evaluation demonstrating that unmonitored individuals akelyot |
to receive, in one year, a radiation dose in excess of 10% of the allowaldeansitown in
Table 5.
OR
e Provide dosimetry as follows:
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- Personnel dosimeters which are processed and evaluated by a National Yoluntar
Laboratory Accreditation Program (NVLAP) approved processor and anargyed at a
frequency recommended by the processor; or

- Direct or indirect reading pocket ionization chambers that:
= Are assigned to a single individual whose accumulated dose is read, recorded, and the

chamber recharged, as appropriate, before the chamber is assigned to anothe

individual

Have a range of O to at least 2 mSv (200 mrem)

Are checked at intervals not to exceed one year for correct responsatimmnadi

Read within £20% of the true radiation exposure

Are used under a program that prescribes action to evaluate the individual's dose

Table 5. Occupational Dose Limits for Adults
Occupational Dose Limits for Adults (12VAC5-481-640)

Body Location Dose (Annual)
Total Effective Dose Equivalent 0.05 Sv (5 Rem)

(Dose to Whole Body)

Dose to the skin and extremities* 0.5 Sv (50 Rem)

Dose to lens of the eyes 0.15 Sv (15 Rem)

*Extremities includes the arms below the elbows and the legs below the knee

Discussion:Under conditions of routine use and maintenance, the typical self-shielded arradiat
user does not require a personnel monitoring device (dosimetry). However, individioaperform
non-routine maintenance do require personnel monitoring deippendix L provides guidance
on performing a prospective evaluation demonstrating that self-shieldedtioradgsers are not
likely to exceed 10% of the applicable limits and thus, are not required to have peckxsimeitry.

When personnel monitoring is needed, most licensees use either film badges, O8é&s or ot
approved similar devices that are supplied by a NVLAP-approved processor. Thegexcha
frequency for film badges is usually monthly due to technical concerns abouadiing f The
exchange frequency for OSLs is usually quarterly. Applicants should verifihthprocessor is
NVLAP-approved. Consult with the NVLAP-approved processor for its recommendéirons
exchange frequency and proper use.

Some licensees use self-reading dosimeters in lieu of processed daslinistiyg acceptable if the

criteria above are met. See ANSI N32Bspection and Test Specifications for Direct and Indirect
Reading Quartz Fiber Pocket Dosimetelfgll, more information.
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Response from Applicant:

Iltem 9.4 Occupational Dose(Check one box)

[ We will maintain, for inspection by the agendgcumentation demonstrating that unmonitoredviddals are not likely to receive, in
one year, a radiation dose in excess of 10 peofeht allowable limits il2VAC5-481-640

OR

[0 We will provide dosimetry processed and eviadidy a NVLAP-approved processor that is exchamgedfrequency
recommended by the processor.

Note: Some licensees choose to provide personnel dosimetry to their wankezadons other than
compliance with VDH requirements (e.g., to respond to worker requests).

References:National Institute of Standards and Technology (NIST) Publication"8Hdional Voluntary
Laboratory Accreditation Program Directoryis published annually and is available electronically at
http://ts.nist.gov/nvlap NIST Publication 810 can be purchased from GPO, whose URL is
http://www.gpo.gov ANSI N322 may be ordered electronicallyhétp://www.ansi.orgor by writing to:
ANSI, 1430 Broadway, New York, NY 10018.

Item 9.5: Public Dose

Rule: 12VAC5-481-10, 12VAC5-481-630, 12VAC5-481-720, 12VAC5-481-730, 12VAC5-481-
840, 12VAC5-481-1050, 12VAC5-481-1110, 12VAC5-481-3080

Criteria: Licensees must do the following:
e Ensure that licensed self-shielded irradiators will be used, transportedpasatlistsuch a
way that members of the public will not receive more than 1 mSv (100 mrem) in one year
and the dose in any unrestricted area will not exceed 0.02 mSv (2 mrem) in any one houir,
from licensed operations.
e Control and maintain constant surveillance over self-shielded irradiatorsehaitan
storage and secure stored self-shielded irradiators from unauthorized smoessl, or use.

Discussion:Public dose is defined il2VAC5-481-10as“the dose received by a member of the
public from exposure to sources of radiation released by a licensee or registrant, or to any other
source of radiation under the control of a licensee or registraRtblic dose excludes doses
received from background radiation and from medical procedures. Whether the dosedividual

is an occupational dose or a public dose depends on the individual's assigned duties. It does not
depend on the area (restricted, controlled, or unrestricted) the individual is in wites¢hs

received.

In the case of self-shielded irradiators, members of the public include personokhar way be
near locations where self-shielded irradiators are used or stored and esplogse assigned
duties do not include the use of licensed materials and who work in the vicinity wheigangare
used or stored.

Irradiators should be located away from occupied areas and secured to prevémwirinealase or
removal. Security procedures describettem 8 ‘Facilities and Equipment’ aniiem 9.6
‘Operating and Emergency Procedures’ should be effective in limiting thewarosthe public
during use or storage. Public dose is controlled, in part, by ensuring that irradiateesure (e.g.,
located in a locked area) to prevent unauthorized access or use. Most self-shiesdicdiis are
massive [i.e., hundreds of kilograms (pounds) and the size of file cabinets], thus gdolikel
easily removed from their intended location.
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Smaller units, however, such as those used to calibrate TLDs, are more easitiyand should be
located in a locked area or bolted in place. Irradiator use is usuallytegbstriccontrolling access to
the keys needed to operate the irradiator and/or to keys to the locked irradiat@ray authorized
users should have access to these keys.

Public dose is also affected by the choice of storage and use locations andmranSitice a self-
shielded irradiator presents a radiation field, it must be located so thadlidieoralevel in an
unrestricted area (e.g., an office or the exterior surface of an outdlldees not exceed 1 mSv
(100 mrem) in a year or 0.02 mSv (2 mrem) in any one hour. Use the concepts of timeg,distdnc
shielding when choosing storage and use locations. Decreasing the time spemimadiator,
increasing the distance from the irradiator, and using shielding (i.e., bricketgread, or other
solid walls) will reduce the radiation exposure.

Licensees can determine the radiation levels adjacent to the irradiatittoriogither by calculations
or a combination of direct measurements and calculations using some or all ofothenfpltypical
known radiation levels provided by the irradiator manufacturer (or distributoryvwbese square
law to evaluate the effect of distance on radiation levels, occupancy factootmafor the actual
presence of the member of the public, and limits on the use of self-shieldedar(ajli&ee
Appendix M for an example.

If, after making an initial evaluation, a licensee changes the conditions useddualhation (e.g.,
changes the location of irradiators, changes the type or frequency ditoradie, adds self-shielded
irradiators, changes the occupancy of adjacent areas), then the licesspenfoum a new
evaluation to ensure that the public dose limits are not exceeded and take caaotcines
needed.

During agency inspections, licensees must be able to provide documentation déimgnisjra
measurement or calculation, that the TEDE to the individual likely to receiveghest dose from
the licensed operation does not exceed the annual limit for members of the peApp8edix M
for examples of methods to demonstrate compliance.

Response from Applicant:

Item 9.5 Public Dose

No response is required, in this license applicatimwever the licensee’s evaluation of public deslebe examined during a
inspection

Item 9.6: Operating and Emergency Procedures

Rule: 12VAC5-481-450, 12VAC5-481-490, 12VAC5-481-630, 12VAC5-481-740, 12VAC5-481-
750, 12VAC5-481-840, 12VAC5-481-860, 12VAC5-481-880, 12VACS5-481-900, 12VAC5-481-
1090, 12VAC5-481-1100, 12VAC5-481-1110, 12VAC5-481-1150, 12VAC5-481-2260

Criteria: Before using an irradiator, licensees must do the following:
e Develop, implement, and maintain model-specific operating and emergencguyresxe
containing the following elements:

- An analysis of each type of material to be placed in the irradiator to ensuitdgha
compatible with the irradiator’s design or to determine if any specketyspfocedures
are needed

- Instructions for using the self-shielded irradiator and performing routingtenaince,
according to the manufacturer’s (or distributor’s) written recommentaind
instructions
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- Instructions for maintaining security to prevent unauthorized use, access, orlremova
self-shielded irradiators and the associated sealed sources
- Steps to take to keep radiation exposures ALARA
- Steps to maintain accountability
- Steps to control access to malfunctioning or damaged irradiator
- Steps to take, and whom to contact (e.g., RSO, local officials), when an irradiator
malfunctions or has been damaged.
AND
e Provide copies of operating and emergency procedures to all users.
¢ Maintain a current copy of operating and emergency procedures at eda@toris control
panel (or, if this is not practicable, post a notice describing the procedures empvatare
they may be examined).

Discussion:When used as designed, properly functioning self-shielded irradiators pese littl
radiation safety risk. However, improper maintenance, irradiating mmatesompatible with an
irradiator's design, or operating an irradiator in an environment other thancitvarmended by the
manufacturer (or distributor), could lead to damage or malfunction of an irradiatdeaattd
exposure rates in the irradiator's immediate vicinity. Operating aecgemcy procedures should be
developed to minimize these risks, while keeping radiation exposures ALARA. pileeselures
must be model-specific to account for potentially significant differemcesadiator design and
construction that lead to manufacturers (or distributors) providing differendtishs and
recommendations for operating and maintaining irradiators.

Sources contained in many self-shielded irradiators are designed to dgjivécant doses in short
periods of time. Although self-shielded irradiators are safe when used gorueetlithorized access
to the irradiator or the irradiator's sources by untrained individuals could leaifietdhmdatening
situation. Therefore, operating procedures will also need to address accessacantr
accountability. Many licensees achieve access control by permitting\bislyr the RSO to have
access to the keys for the irradiator and/or the irradiator area. Accountatdit operating
irradiator may be ensured by using a logbook to record irradiator use, mainteearice,clls, and
sealed source leak tests. Each activity requires an individual to interactamsgmvith the
irradiator and thereby verify its presence. For sources contained imiogdihat are not actively
used, licensees would need to find other methods to maintain accountability, such asngpnduc
inventories.

Licensees must post current copies of the operating procedures applicaldedediactivities (e.g.,
at the irradiator control panel). If posting of a document is not practicablécensee may post a
notice which describes the document and states where it may be examined.

Emergency procedures should be developed to address a spectrum of incidente(mgk, int
failure, flood, earthquake). Emergency response procedures should contain the following

e Leave the irradiator room to reduce radiation exposure

e Control access (e.g., lock door)

e Contact the individual responsible for the irradiator program for furtheugtgins and to
initiate emergency response actions. Telephone numbers should be posteg or easil
accessible and should include the responsible individual, the irradiator manufacturer,
distributor, or its representative, fire department, emergency respomasezatpns, and the
agency

VDH Emergency Response Telephone Numbers:
(804) 864-8150 during office hours and
(804) 674-2400 or (800) 468-8892 for 24-hr emergency resppnse
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e Survey areas outside the irradiator room to determine whether furtheati@sof the area is
necessary to ensure that no one can enter the area if the radiation leses €068 mSv (2
mrem) per hour

e As appropriate, require timely reporting to the agency accordibg\MéC5-481-1090,
12VAC5-481-1100, 12VAC5-481-1116nd12VAC5-481-1150.

The agency must be notified when a self-shielded irradiator is lost, stolen, ocardéions occur
The RSO must be proactive in evaluating whether agency notification is cedr@ter to
Appendix N and the regulationd2VAC5-481-1090, 12VAC5-481-1100, 12VAC5-481-11Hdd
12VAC5-481-1150 for a description of when and where notifications are required.

Appendix O provides information for applicants to consider when developing their procedures for
self-shielded irradiators.

Response from Applicant:

Item 9.6 Operating And Emergency ProcedureqCheck one box)

[0 We will develop, implement, maintain and disite operating procedures that will meet the @eiti the section titled
‘Operating and Emergency Procedures’ in VAREG ‘@unick for Self-shielded Irradiators’. (Proceduresaitached)

OR

[0  we will submit alternative procedures. (Praged are attached)

e Licenses authorizing J. L. Shepherd Mark | or Model 81-22 irradiators welbibditioned to require
compliance with the terms of the OrderAppendix E. Applicants requesting these irradiators must
ensure that their operating and emergency procedures address these ratgireme

o Before using a new model irradiator, licensees need to revise operatiagargency procedures to
include procedures specific to the new irradiator.

Item 9.7: Leak Tests

Rule: 12VAC5-481-740, 12VAC5-481-750, 12VAC5-481-1010, 12VAC5-481-1150

Criteria: The agency requires testing to determine whether there is any raditeettiage from the
source in the self-shielded irradiator. Records of test results must be neadrftai five years.

Discussion:Licensees will perform leak tests at six-month intervals or as approved3s iR
Certificate. The measurement of the leak-test sample is a quantitatiysisarequiring that
instrumentation used to analyze the sample is capable of detecting 185 Bq (0.006rma)anbc
radioactivity.

Manufacturers, consultants, and other organizations may be authorized by VDRGhar ldnother
Agreement State to either perform the entire leak test sequence foicghseés or provide leak
test kits to licensees. In the latter case, the licensee is expectedttettdak test sample according
to the self-shielded irradiator manufacturer's (or distributor's) and thepilier's instructions and
return it to the kit supplier for evaluation and reporting results. Leak test sasmgleld be collected
at the most accessible area where contamination would accumulate if dtesseate were leaking.
Licensees may also be authorized to conduct the entire leak test sequenetvésems
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Response from Applicant:

Item 9.7 Leak TestqCheck one box)

[0 Leak tests will be performed by an organizatiathorized by VDH, the NRC or another AgreemeateSto provide leak testing
services to other licensees; or by using a leakkiesupplied by an organization licensed by Vg NRC or another Agreement
State to provide leak test kits to other licensmerding to kit supplier’s instructions.

List Name and License number of organization autlkdrto perform or analyze leak test:
(Specify whether VDH, NRC, or another Agreement&ta

Organization Name License Number

Note: An alternate organization may be used to performnalyze leak test, without amending the licepsavided the
organization is specificallytlaorized by VDH, NRC, or another Agreement State.

OR

[0 We will perform leak testing and sample anialgsd will follow the model procedures in Appen@iof VAREG
‘Guidance for Self-Shielded Irradiators’. (Proceshiare attached)

OR

[0 we will submit alternative procedures. (Prages are attached)

o Alternative responses will be reviewed using the criteria lidtedea

o If a self-shielded irradiator is added to an existing licenseé|itesse might already authorize the
licensee to perform the entire leak test sequence. In this case, thedioms perform the leak
testing on the irradiator according to the procedures previously aplppoves license.

References:See Section 8.10.8 and Appendix O of NRC NUREG 1556 VdPd@ram Specific Guidance
about Service Provider Licensesind is available electronically at NRC's web ditip://www.nrc.gov

ltem 9.8: Maintenance

Rule: 12VAC5-481-450, 12VAC5-481-490, 12VAC5-481-500, 12VAC5-481-630, 12VAC5-481-
640, 12VAC5-481-980

Criteria: Licensees must routinely maintain self-shielded irradiators accalihg manufacturer's
(or distributor's) written recommendations and instructions. For self-shietdddtors, radiation
safety procedures for routine maintenance must consider ALARA and ensufestimeddiator
functions as designed and source integrity is not compromised.

In this guide, ‘non-routine maintenance’ means any repair, removal, regiagemnalteration
involving: electrical and mechanical systems that control source or sig@ldivement, the
irradiator's shielding or sealed source, safety interlocks, any componentthatfect safe
operation of the irradiator, or any other activities during which personnel coeldeeadiation
doses exceeding VDH limits.

Non-routine maintenance must be performed by the self-shielded irradetafaunturer (or
distributor) or a person specifically authorized by VDH, the NRC or another rigreeState.
Requests for specific authorization to perform non-routine maintenanc&ggendix |) must
demonstrate that personnel performing the work do the following:
e Have adequate training and experience
e Use equipment and procedures that ensure compliance with regulatory requirangents
consider ALARA
e Ensure that the self-shielded irradiator functions as designed and that sagagyirs not
compromised.
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Discussion:NRC IN 96-35,"Failure of Safety Systems on Self-Shielded Irradiators because of
Inadequate Maintenance and Traininglated June 11, 1996, emphasizes the importance of proper
maintenance and describes two incidents in which safety interlocks on sédieghirradiators failed
to prevent inadvertent exposure. Generally, before any maintenance or repair dan&, iscensees
need to determine (and assure themselves of the adequacy of) the following:
e The tasks to be performed
e The protocol or procedures to be followed
e The radiation safety procedures including possible need for compensatory séasure
steps taken to compensate for lack of or reduced shielding)
e ALARA considerations
e Training and experience of personnel performing the work
e The qualification of parts, components, other materials to be used in the irradiator
e The tests (to be performed before the irradiator is returned to routine use) totleasitre
functions as designed.

VDH permits self-shielded irradiator licensees to perform routine eraanice of the irradiator
provided they follow the self-shielded irradiator manufacturer's (or listn's) written
recommendations and instructions. Although manufacturers (or distributors) majfersmtierms,
‘routine maintenance’ includes, but is not limited to, cleaning, lubricationgaingbatteries, relays
or fuses. Routine maintenance daesinclude any activities that involve the source, source drive
mechanism, or removing the shielding or source and any other activities duratgpersonnel
could receive radiation doses exceeding VDH limits.

The VDH license will require that non-routine maintenance (as defined above¥drengel only by
the manufacturer (or distributor) or other persons specifically licens®@®bl, the NRC or another
Agreement State to perform such services. Most licensees do not perforoutina-maintenance
because they must have specialized equipment and technical expertise to fes$eractivities.
Applicants seeking authorization to perform non-routine maintenance must speaifics
procedures for review. Ség@pendix | for more information.

Response from Applicant:

Item 9.8 Maintenance (Check one box for Routine Cleaning and Lubricatod one for Non-Routine Maintenance)
ROUTINE CLEANING AND LUBRICATION:

[0 we will implement and maintain proceduresrfmtine maintenance of our self-shielded irrad&tzcording to each
manufacturer’s (or distributor’s) written recommatidns and instructions.

OR

[0 Alternative procedures are attached.

NON-ROUTINE MAINTENANCE:

[0 We will have the self-shielded irradiator méwturer (or distributor) or other person authaliby VDH, the NRC or another
Agreement State perform the non-routine maintenance

OR

[0 Wwe will provide procedures that address tharimation listed in Appendix | of VAREG ‘GuidancerfSelf-Shielded Irradiators’
supporting a request for authorizatiopedform this work. (Procedures are attached)

Note: Information requested iAppendix | will be reviewed on a case-by-case basis; if approved, the license
will contain a condition authorizing the licensee to perform non-routine emance.

References:NRC INs are available electronically at NRC’s web $it&://www.nrc.gov
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Item 9.9: Transportation

Rule: 12VAC5-481-100, 12VAC5-481-570, 12VAC5-481-571, 12VAC5-481-630, 12VAC5-481-
840, 12VAC5-481-2980, 12VAC5-481-3000, 12VAC5-481-3010, 12VAC5-481-3020, 12VAC5-
481-3070, 12VAC5-481-3080, 12VAC5-481-3091, 12VAC5-481-3100, 12VAC5-481-3110,
12VAC5-481-3130, 49 CFR Parts 171-178

Criteria: Applicants must develop, implement, and maintain safety programs for transport of
radioactive material to ensure compliance with VDH and DOT regulations.

Discussion:Most irradiator licensees chose to transfer possession of radioactivealsabean

irradiator manufacturer, distributor, or service licensee licensed with, Wiz NRC or another

Agreement State who then acts as the shipper. The manufacturer, distributaicerieensee is

subject to the provisions aRVAC5-481-30000r 12VAC5-481-3010Qas appropriate. They are

responsible for proper packaging of the radioactive materials and complisthd¢DH and DOT

regulations. Licensees who do this must ensure that the manufacturer, distrib@oncerlgensee:
e Is authorized to possess the irradiator at temporary job sites (e.g.ireadieor location)

Actually takes possession of the irradiator under its license

Uses an approved Type B package

Is registered with NRC as a user of the Type B package

Has a VDH, NRC or another Agreement State approved QA plan.

For each shipment, it must be clear who possesses the licensed materia¢spohisiible for
proper packaging of the radioactive materials and compliance with VDH and&jDIations.

The general license I2VAC5-481-2980provides the authorization used by most licensees to
transport, or offer for transport, packages of radioactive material and speerti@s conditions.

Most self-shielded irradiators contain quantities of radioactive matbkattequire using a Type B
package. Before offering a Type B package for shipment, the licenseetmbedzgistered as a

user of the package and have an NRC-approved quality assurance (QA) plan, two of the
requirements under tH2VAC5-481-3000general license. For information about QA plans, see
Rev. 1 of NRC RG 7.10Establishing Quality Assurance Programs for Packaging Used in the
Transport of Radioactive Materia,dated June 1986. For further information about registering as a
user of a package, contact NRC's Spent Fuel Project Office (SFPO)ibyg BBRC's toll-free

number 800-368-5642 and asking for extension 415-8500. For information about associated fees,
contact NRC's OCFO by calling NRC's toll-free number 800-368-5642 and askiexténsion
415-7554.

During an inspection, the agency uses the provisioa2WAC5-481-29800 examine and enforce
various DOT requirements applicable to irradiator licendead.1 of Appendix Q lists major DOT
regulations andéPart 2 contains a sample bill of lading.

Before the adoption of the requirementd 0fCFR Part 71in 1966, self-shielded irradiators could
be transported without being evaluated under the hypothetical accident contigitoaetnow
incorporated ifl0 CFR 71 Because pre-1966 irradiators are not certified shipping packages,
transporting them may require transferring the sealed source from thatordo a certified Type
B package or using a certified package for the irradiator containing tlee searces. Only if
these options are not viable will VDH consider a licensee’s request foearpéan for a one-time
shipment froml2VAC5-481-3130 Exemption requests should contain the information described
in Part 3 ofAppendix Q. In addition to a VDH exemption, the licensee may also need a DOT
exemption; contact DOT'’s Office of Hazardous Materials Technology aB@6241545 for
additional information.
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Response from Applicant:

Item 9.9 Transportation

[] we choose to transfer possession of radioactatenial to an irradiator manufacturer, distributarservice licensee with a VDH,
NRC or another Agreement State license \ilea ticts as the shipper.

OR

[J Before offering a Type B package for shipmentwilebe registered with the NRC as user of the jpagkand obtain VDH
approval of our QA program.

References!'A Review of Department of Transportation Regulations for Transportafi®adioactive
Materials (1998 revision)tan be obtained be calling DOT's Office of Hazardous Material Inésgand
Training at (202) 366-4425 or at the following webditiep://hazmat.dot.gov/NRC Regulatory Guides are
available electronically at NRC's web sit#tp://www.nrc.gov

ltem 9.10: Minimization of Contamination

Rule: 12VAC5-481-450, 12VAC5-481-500, 12VAC5-481-630, 12VAC5-481-740, 12VAC5-481-
1150, 12VAC5-481-1161

Criteria: Applicants for new licenses must describe how facility design and procedures for
operation will minimize, to the extent practicable, contamination of thetjeand the environment,
facilitate eventual decommissioning, and minimize, to the extent practitialgeneration of
radioactive waste.

Discussion:All applicants for new licenses need to consider the importance of designing and
operating their facilities to minimize the amount of radioactive contaromggnerated at the site
during its operating lifetime and to minimize the generation of radioactistewdarring
decontamination. Irradiator applicants usually do not need to address these isssegamate item
since they are included in responses to other items of the application.

Sealed sources and devices that are approved by the NRC or other Agreemeah&tatsged and
used according to their SSDR Certificates usually pose little risk cduzdmation. Leak tests
performed as specified in the SSDR Certificate should identify defectivees. Leaking sources
must be immediately withdrawn from use and decontaminated, repaired, or disposeddnfigtcor
VDH requirements. These steps minimize the spread of contamination and retlo@etirge waste
associated with decontamination efforts. Other efforts to minimize ratieacaste do not apply to
programs using only sealed sources and devices that have not leaked.

Note: The agency will consider that the above criteria has been met ffpheaat’s responses meet the
criteria in the following itemsitem 7 ‘Radioactive Material’jtem 9.6 ‘Operating and Emergency
Procedures’ltem 9.7 ‘Leak Test’;ltem 10 ‘Disposal, Transfer and License Termination'.

Item 10: Disposal, Transfer and License Terminatio

Item 10.1: Disposal and Transfer

Rule: 12VAC5-481-100, 12VAC5-481-500,2VAC5-481-51012VAC5-481-570, 12VAC5-481-
571, 12VAC5-481-630, 12VAC5-481-910, 12VAC5-481-980, 12VAC5-481-2980, 12VAC5-481-
3100

Criteria: Licensed materials must be disposed of according to VDH requirementsdietia an

authorized recipient. Appropriate records must be maintained.
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Discussion:When disposing of self-shielded irradiators, licensees must transfer tham to a
authorized recipient. Authorized recipients are the original manufactureis{obutor) of the
irradiator, a commercial firm licensed by VDH, the NRC or another Agree8tate to accept
radioactive waste from other persons, or another specific licensee authongmesess the licensed
material (i.e., its license specifically authorizes the same radionuidide, and use).

Before transferring radioactive material, a licensee must véuatfythe recipient is properly
authorized to receive it using one of the methods descridE2MAC5-481-570 In addition, all
packages containing radioactive sources must be prepared and shipped according hol Y)QH a
regulations. Records of the transfer must be maintained as requit@¥ AZ5-481-100and
12VAC5-481-571

Licensees should promptly dispose of unused irradiators to minimize potential probksroess
by unauthorized individuals, use for inappropriate purposes, or improper disposal.

Response from Applicant:

Item 10.1 Disposal And Transfe{Check Box)

[0 We will return the source to the manufactdoerdisposal or transfer the device to a spedifierisee authorized to receive
radioactive material.

Note: Because of the difficulties and costs associated with disposatletisources, applicants should
preplan the disposal. Applicants may want to consider contractual @mants with the source supplier as
part of a purchase agreement.

[tem 10.2: Termination of Activities

Rule: 12VAC5-481-100, 12VAC5-481-450, 12VAC5-481-500, 12VAC5-481-510, 12VAC5- 481-
570, 12VAC5-481-571, 12VAC5-481-1161

Criteria: The licensee must do the following:
e Notify the agency, in writing, within 60 days of:

- The expiration of its license

- A decision to permanently cease licensed activities at the entifeegjtedless of
contamination levels)

- A decision to permanently cease licensed activities in any sepbaiktmg or
outdoor area, if they contain residual radioactivity making them unsuitable for
release according to VDH requirements

- No principal activities having been conducted at the entire site under the license for
a period of 24 months

- No principal activities having been conducted for a period of 24 months in any
separate building or outdoor area, if they contain residual radioactivity making
them unsuitable for release according to VDH requirements.

e Submit a decommissioning plan, if required13vAC5-481-510
e Conduct decommissioning, as requiredl2yYAC5-481-510and12VAC5-481-1161
e Submit, to the agency, a completed VDH Form, ‘Certificate of Disposition of

Materials’ (or equivalent information) and a demonstration that the preiaise

suitable for release for unrestricted use (e.g., results of final survey)

e Before a license is terminated, send the records important to decommissioihiag t
agency. If licensed activities are transferred or assigned in ancerdath12VACS5-

481-500 B transfer records important to decommissioning to the new licensee.
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Discussion:As noted in several instances discussed in ‘Criteria’, before a liceasetecide
whether it must notify the agency, the licensee must determine whetloeratesidioactivity is
present and if so, whether the levels make the building or outdoor area unsuitabbsafs rel
according to VDH requirements. A licensee's determination that a fasihityt contaminated is
subject to verification by agency inspection.

For guidance on the disposition of licensed material, sel¢etimel 0, ‘Disposal, Transfer and
License Termination’. For guidance on decommissioning record#tesed.1 ‘Financial Assurance
and Record Keeping for Decommissioning’.

Response from Applicant:

Item 10.2 Termination Of Activities (Check box)

[0 we will notify the agency, in writing, within0édays of the decision to permanently cease rativ@amaterial use per2VAC5-481-
500

Reference:SeeAppendix B for VDH Form, ‘Certificate of Disposition of Materials.’

Item 11: License Fees

Rule: 12VAC5-491

Criteria: On VDH Form, Application for Radioactive Material Authorizing the Use of Self-
Shielded Irradiator DevicegAppendix A), enter the fee category and the amount. Refer to

12VAC5-481-491for fee category and application fees. Enclose fee with the application.

Response from Applicant:

Item 11 License FeeqRefer t012VAC5-491)

Application fee enclosed (for new applications):

Category: [ Yes [ No Amount Enclosed

Item 12: Certification

Criteria:

« Individuals acting in a private capacity are required to sign and date VDH Form
‘Application for Radioactive Material License Authorizing the Use of-Skielded
Irradiators (Appendix A).

» Senior representatives of the corporation or legal entity filing the apphichiould
sign and date VDH Form, ‘Application for Radioactive Material Licenséditing
the Use of Self-Shielded Irradiato(dppendix A).

Representatives signing an application must be authorized to makerfaling commitments and
sign official documents on behalf of the applicantAs discussed previously in ‘Management
Responsibility’, signing the application acknowledges managementimitment and
responsibilities for the radiation protection prograhime agencywill return all unsigned
applications for proper signature.
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Response from Applicant:

Item 12

| hereby certify that this application was preparedonformance witll2VAC5-481 ‘Virginia Radiation Protection Regulations’
and that all information contained herein, inclydany supplements attached hereto, is true andatdo the best of my knowledge

and belief.

SIGNATURE - Applicant Or Authorized Individual Date signed

Print Name and Title of above signatory

e ltis aviolation 0ofl2VAC5-481-30to make a willful false statement or representation on applications

or correspondence.
e When the application references commitments, those items become partioénising conditions
and regulatory requirements.
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Appendix A

VDH Form

‘Application for Radioactive Material License
Authorizing the Use of Self-Shielded
Irradiators’
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Virginia Department of Health
Radioactive Materials Program
(804) 864-8150

APPLICATION FOR RADIOACTIVE MATERIAL LICENSE
AUTHORIZING THE USE OF SELF-SHIELDED IRRADIATORS

The Virginia Department of Health (VDH) is requestidisclosure of information for the purpose ofaiing a radioactive material license. Failure to
provide any information may result in denial orajedf a radioactive material license.

Instructions — Complete all items if this is an initial appliicen or an application for renewal of a license=fd® to VAREG ‘Guidance for Self Shielded
Irradiators’ for additional information. Use supplentary sheets where necessary. Retain one ndmuamit original of the entire application to:
Virginia Department of Health, Radioactive Matesi®rogram, 109 Governor Street, Room 730, RichmdAd23219.

APPLICATION TYPE

Item 1 Type Of Application (Check one box)

[J New License [] Renewal License Number

CONTACT INFORMATION

Item 2 Name And Mailing Address Of Applicant: Item 3 Person To Contact Regarding Application:

Applicant’'s Telephone Number(Include area code): Contact’'s Telephone Number (Include area code):

LOCATION OF RADIOACTIVE MATERIAL

Iltem 4 Address(es) Where Licensed Material Will BéJsed or Possessddo not use Post Office Box):

Address Telephone Number (Include area code)
Address Telephone Number (Include area code)
Address Telephone Number (Include area code)
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APPLICATION FOR RADIOACTIVE MATERIAL LICENSE AUTHOR  IZING THE USE OF SELF-SHIELDED IRRADIATORS Page 2 of 4

RADIATION SAFETY OFFICER

Item 5. Radiation Safety Officer (RSO) (Check one box and attach evidence of trainingexperience)

Name: Telepbumber(Include area code)

[] Before obtaining radioactive material, the pregmb RSO will have successfully completed trainisglescribed in Appendix G of VAREG
‘Guidance For Self-Shielded Irradiators’. Befordrig named as the RSO, future RSOs will have sefidgscompleted training as described in
Appendix G of VAREG ‘Guidance For Self-Shieldedhltiators.’

OR

[0 Alternative information demonstrating that thegnsed RSO is qualified by training and experida@tached. Before being named as the RSO,
future RSOs will have successfully completed tragmas described in Appendix G of VAREG ‘Guidance §elf-Shielded Irradiators.’

AUTHORIZED USERS

Item 6 Authorized Users (Check one box)

[0 Before using radioactive material, authorimedrs will have received training as describedppekdix G in VAREG ‘Guidance for Self-Shielded
Irradiators.’

OR

[0 A description of the training and experiencedroposed authorized users is attached.

RADIOACTIVE MATERIAL

Item 7 Radioactive Material (Attach additional pages if necessary)
ELEMENT AND MASS NUMBER
[] Cobalt-60 [] Cesium-137 [] Strontium-90 [] Other Isotope (please specify):

SEALED SOURCE MANUFACTURER OR DISTRIBUTOR AND DEVICE MANUFACTURER OR DISTRIBUTOR AND MODEL
MODEL NUMBER NUMBER

MAXIMUM QUANTITY (Not to exceed either the maximumctivity per | INTENDED USE:
source or device as specified in the Sealed Samddevice
Registration Certificate)

FACILITIES AND EQUIPMENT

Item 8 Facilities And Equipment (Check all that apply)
[0 Diagrams of radioactive material area(s) & aie attached.
AND EITHER

[0 We will ensure that each area where a setfldéd irradiator is located corresponds to Beriditions of Normal Useand “Limitations and/or
Other Considerations of Usen the applicable irradiator's Sealed Source Begice Registration Certificate; the floor benetith self-shielded
irradiator is secured to prevent unauthorized acoesemoval; and each area where a self-shiefdadiator is located is equipped with an
automatically operated fire detection and contysteam (sprinkler, chemical, or gas) or the locatbthe area and other controls ensure a low-
level radiation risk attributable to fires.

OR

[0 we will submit alternative information; be subo include justification for placing an irradiata an area that does not correspond to the
“Conditions of Normal Use” and the “Limitations dond Other Considerations of Use”.

RADIATION SAFETY PROGRAM

Item 9 Radiation Safety Program

Item 9.1 Audit Program
The applicant is not required to, and should nabnst its audit program to the agency for revielhis matter will be examined during
inspection.
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APPLICATION FOR RADIOACTIVE MATERIAL LICENSE AUTHOR  IZING THE USE OF SELF-SHIELDED IRRADIATORS Page 3 of 4

Item 9.2 Radiation Monitoring Instruments (Check one box)

O

O

We will use instruments that meet the radiatimnitoring instrument specifications published\ppendix K of VAREG ‘Guidance for Self-
Shielded Irradiators’. Additionally, each survegter will have been calibrated by the manufactaresther person authorized by VDH, the NRC
or another Agreement State to perform survey negtiorations no more than 12 months before the tih@teneter is used.

OR

We will use instruments that meet the radiatimnitoring instrument specifications published\ppendix K of VAREG ‘Guidance for Self-
Shielded Irradiators’. Additionally, we will impheent the model survey meter calibration prograniiphibd in Appendix K of VAREG

‘Guidance for Self-Shielded Irradiators’ and wewmesthat each survey meter will have been calidratemore than 12 months before the date the
meter is used.

OR

We will have access to survey equipment angliocedures for ensuring that interlocks functasrequired, to return moving self shielded
irradiator sources to the shielded position andéiermining source shielding integrity after andeat involving the self shielded irradiator.

Item 9.3 Material Receipt And Accountability (Check box)

O

Physical inventories will be conducted atiinéds not to exceed 6 months, to account for alesbsources and devices received and possessed
under the license.

Item 9.4 Occupational Dose(Check one box)

O

O

We will maintain, for inspection by the agendgcumentation demonstrating that unmonitoredviddals are not likely to receive, in one year, a
radiation dose in excess of 10 percent of the alevlimits in12VAC5-481-640

OR

We will provide dosimetry processed and evididy a NVLAP-approved processor that is exchargedfrequency recommended by the
processor.

Item 9.5 Public Dose

No response is required, in this license applicatimwever the licensee’s evaluation of public deslebe examined during an inspection.

Item 9.6 Operating And Emergency ProceduregCheck one box)

O

O

We will develop, implement, maintain and disite operating procedures that will meet the @t the section titled ‘Operating and Emergency
Procedures’ in VAREG ‘Guidance for Self-Shieldedhttiators’. (Procedures are attached)

OR
We will submit alternative procedures. (Praged are attached)

Item 9.7 Leak TestqCheck one box)

O

Leak tests will be performed by an organizatathorized by VDH, the NRC or another AgreemeateSto provide leak testing services to other
licensees; or by using a leak test kit supplie@tyrganization licensed by VDH, the NRC or anothgreement State to provide leak test kits to
other licensees according to kit supplier’s inginrcs.

List Name and License number of organization autlkdrto perform or analyze leak test (Specify whetiDH, NRC, or another Agreement
State)

Organization Name Litse Number

Note: An alternate organization may be used to performnalyze leak test, without amending the licepsavided the organization is
specifically authorized by VDH, NRC, or another Agment State.

OR

We will perform leak testing and sample anialgsid will follow the model procedures in Appenéiof VAREG ‘Guidance for Self-Shielded
Irradiators’. (Procedures are attached)

OR
We will submit alternative procedures. (Praged are attached)
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APPLICATION FOR RADIOACTIVE MATERIAL LICENSE AUTHOR  IZING THE USE OF SELF-SHIELDED IRRADIATORS Page 4 of 4

Item 9.8 Maintenance (Check one box for Routine Cleaning and Lubricatiod one for Non-Routine Maintenance)

ROUTINE CLEANING AND LUBRICATION:

[0 We will implement and maintain proceduresrfmtine maintenance of our self-shielded irradmtmecording to each manufacturer’s (or
distributor’s) written recommendations and instiots.
OR

[0 Alternative procedures are attached.

NON-ROUTINE MAINTENANCE:

[0  we will have the self-shielded irradiator méuturer (or distributor) or other person authaliby VDH, the NRC or another Agreement State
perform the non-routine maintenance.
OR

[0  We will provide procedures that address tlierination listed in Appendix | of VAREG ‘GuidancerfSelf-Shielded Irradiators’ supporting a
request for authorization to perform this work.raéedures are attached)

Item 9.9 Transportation (Check one box)

|:| We choose to transfer possession of radioactivenmato an irradiator manufacturer, distributorservice licensee with a VDH, NRC or another
Agreement State license who then acts as the gshippe
OR

[0 Before offering a Type B package for shipmeatwill be registered with the NRC as user of thekpge and obtain VDH approval of our QA
program.

DISPOSAL, TRANSFER AND LICENSE TERMINATION

Item 10 Disposal, Transfer and License Termination

Item 10.1 Disposal And Transfe(Check Box)
[0  we will return the source to the manufactdioerdisposal or transfer the device to a specifierisee authorized to receive radioactive material.

Item 10.2 Termination Of Activities (Check box)
[1 We will notify the agency, in writing, withiB0 days of the decision to permanently cease rat@amaterial uselVAC5-481-500)

SPECIFIC LICENSE FEE

Item 11 License FeeqRefer tol2VAC5-491)

License fee enclosed:

Category:
o [ Yes [ No Amount Enclosed

CERTIFICATION (To be signed by an individual authorized to makeling commitments on behalf of the applicant.)

Iltem 12

| hereby certify that this application was preparedonformance witli2VAC5-481 ‘Virginia Radiation Protection Regulations’ and
that all information contained herein, including/aupplements attached hereto, is true and cawehe best of my knowledge and
belief.

SIGNATURE - Applicant Or Authorized Individual Date signed:

Print Name and Title of above signatory

48



Appendix B

VDH Form

‘Certificate of Disposition of Materials’
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Virginia Department of Health
Radioactive Materials Program
(804) 864-8150

CERTIFICATE OF DISPOSITION OF MATERIALS

Completion of this form is required to completenaration of a Radioactive Material License as owtli in12VAC5-481-500 Failure
to provide information will result in this requdst termination of a specific license not beingqessed.

Instructions — Complete all items. Retain one copy and subnginal to Virginia Department of Health, RadiosetMaterials
Program, 109 Governor Street, Room 730, Richmord,23219.

CONTACT INFORMATION

Item 1 Name and Mailing Address of Applicant: Item 2 Virginia Radioactive Material License Number

Item 3 Contact Person — Name

Contact Person - Telephone Numbei(Include area code)

TERMINATION AND DISPOSITION INFORMATION

The following information is provided in accordangith 12 VAC 5-481-510(Check all that apply)

|:| Iltem 4 All use of radioactive material authorized unther above referenced license has been terminated.

|:| Iltem 5 Radioactive contamination has been removed ttetreds outlined il 2VAC5-481-1161 B.

|:| Item 6 All radioactive material previously procured amrdpossessed under the authorization granted battbee referenced
license has been disposed of as follows. (Chédtkat apply)

|:| Transferred to: Name Address

Who is (are) authorized to possess such materggriricensed Number:

Issued by (Licensing Agency):
|:| Decayed, surveyed and disposed of as non-radieastigte.

|:| No radioactive material has ever been procuredoampar’ssessed by the licensee under the authorizgtamted by the
above referenced license.

|:| Other (Attach additional pages)

|:| Iltem 7 Attached are radiation surveys or equivalentpasified in12VAC5-481-510 L Specify the survey instrument(s) used
and certify that each instrument is properly calibd as required ibi2VAC5-481-510 K
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Certificate of Disposition of Materials Page 2 of 2

|:| Item 8 Records required to be maintained for the licéasmination requested are available at the fothawi
location(s):
Name:
Address:
Contact Person Telephone Number: () - X

Additional remarks (Attach additional pages if resary.)

CERTIFICATION (To be completed by an individual authorized to enaknding commitments on behalf of the applicant.)

Item 10.

The undersigned, on behalf of the licensee, herebgrtifies that licensable quantities of radioactivematerial under the jurisdiction
of the Virginia Department of Health are not possesed by the licensee. It is therefore requested théne above referenced
radioactive material license be terminated.

SIGNATURE - Applicant or Authorized Individual Date signed

Print Name and Title of above signatory
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Sample Correspondence Delegation Letter
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SAMPLE CORRESPONDENCE DELEGATION LETTER

[datd

[name and addrefs

Virginia Department of Health
Radioactive Materials Program
109 Governor Street, Room 730
Richmond, VA 23219

To Director Radioactive Material Program:

As [job title] of [name of licenségl have delegated authority for all matters pertaining to our
Radioactive Material License tagdme of design¢e[Name of design¢das management approval
to sign and submit amendment requests to the Virginia Department of Health orobgteatfie of
licenseé | understand that license renewals must still be signed by a repriesecoitaipper
management.

[This document must be signed by a management representative who has indepdmol@yttaut
reassign job duties and/or provide finances, if necessary, to support an eftetiitiem safety
program.]

Signature Title Date

Print Name
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Information Needed for
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Information Needed for Transfer of Control

Licensees must provide full information and obtain the agemeids written consent before
transferring control of the license. Provide the following information conceafiagges of control
by the applicant (transferor and/or transferee, as appropriate). leams/dire not applicable, so
state.

Control: Control of a license is in the hands of the person or persons who are empowered to decide
when and how that license will be used. That control is to be found in the person or persons who,
because of ownership or authority explicitly delegated by the owners, possesséeh¢opow

determine corporate policy and thus the direction of the activities underahsdic

Transferee: A transferee is an entity that proposes to purchase or otherwise gain contrdddf a V
licensed operation.

Transferor: A transferor is a VDH licensee selling or otherwise giving up controlioeased
operation.

1. Provide a complete description of the transaction (transfer of stocks or assstsger).
Indicate whether the name has changed and include the new name. Includectia@dchaehephone
number of a licensee contact who the agency may contact if more informatiedlésine

2. Describe any changes in personnel or duties that relate to the licensadhpitaglude training
and experience for new personnel.

3. Describe any changes in the organization, location, facilities, equipmamatcedures that relate
to the licensed program.

4. Describe the status of the surveillance program (surveys, wipe testy, cuatiol) at the
present time and the expected status at the time that control is to be teansferr

5. Confirm that all records concerning the safe and effective decommissudniregfacility will be
transferred to the transferee or to the agency, as appropriate. Theds medade documentation
of surveys of ambient radiation levels and fixed and/or removable contaminatiojngcl
methods and sensitivity.

6. Confirm that the transferee will abide by all constraints, conditions, reantsrand
commitments of the transferor or that the transferee will submit a condglsteption of the
proposed licensed program.

References: The information above is derived from NRC Information Notice 89-25, Revisio
“Unauthorized Transfer of Ownership or Control of Licensed Activjtisich is available at the NRC's
webpage at http://www.nrc.gov.
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J. L. Shepherd Order

JULY 3, 1984
UNITED STATES
NUCLEAR REGULATORY COMMISSION
URGENT NOTICE

TO ALL LICENSEES WHO POSSESS J. L. SHEPHERD IRRADIATORS

An NRC licensee recently identified a malfunction in the lock mechanista &#f L. Shepherd self-
shielded irradiator which could have resulted in a radiation overexposure. Although no
overexposure appears to have occurred, the potential hazard warrants immeckates/praction.
Therefore, we have prepared the enclosed Order which requires the use iofradiaey
equipment when the irradiators are being used.

If you possess a J. L. Shepherd Mark | or Model 81-22 self-shielded irradiator, do riatniess
you provide appropriate radiation monitoring as specified in the Order. If you darnentty
possess the appropriate equipment, you must obtain it before you resume use of yatarirradi
Also, you should report any problems to your nearest NRC regional office imtelgdDo not
attempt to repair an irradiator, or allow anyone else to attempt repairss spésfic authorization
for repair of the irradiator which you possess is provided in an NRC license.

We suggest that you review who has access to your irradiator, and estaicligloistrols to assure

that no untrained personnel have access. Trained persons who continue to use tloe siadiat
conduct careful radiation surveys as specified in the Order. Irradiator doord beaypened

slowly, to minimize any accidental exposure and to avoid "blanking out" of instruments due to high
exposure rates. Any unusual meter reading should be taken as evidence of a problem.

We are including in this mailing certain licensees about which we aretaincghether they
possess J. L. Shepherd irradiators. If you do not possess a J. L. Shepherd irradiseodjgrksgard
this notice.

Because this Order is effective immediately, it is important that yotyryotur radiation safety
personnel immediately, and retain this Order with your license recordsidpsestd comments
may be directed to your nearest NRC regional office.

Sincerely,

Richard E. Cunningham, Director

Division of Fuel Cycle and Material Safety
Enclosure: Order Modifying License
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS
WASHINGTON, D. C. 20555

ORDER MODIFYING CERTAIN LICENSES (EFFECTIVE IMMEDIATEL YY)
I

Recently, the Nuclear Regulatory Commission (NRC) staff was notifiedlisgnsee of the failure
of a locking mechanism on a self-shielded irradiator which could have resulteadiation
overexposure. ("Self-shielded" irradiators are designed so that the radiGgatirce remains in a
shielded position at all times, both during storage and during irradiations. Thetle¢oireadiators
need not be placed in a shielded room.)

The irradiator is a J. L. Shepherd Mark I, containing about 6,000 curies of cesium 137.tT&e uni
operated as follows: (1) With the source in its shielded storage position, tlieedldebr is opened,
(2) materials to be irradiated are placed inside the irradiator chambére &)ielded door is

closed, (4) the radioactive source is raised into the irradiation chambetg(Sjratliation is
complete, the source is lowered, and (6) the door is opened for removal of irradiatéalsnate

The shielded door is interlocked so that it should not open when the radioactive source is in the
irradiation chamber. However, in the case reported to NRC, the lock mechaitesinifesuch a
situation, an operator who opens the shielded door with the source raised could be subjected to
substantial radiation exposure. The J. L. Shepherd Model 81-22 irradiator employslankint
similar to the Mark 1.

The NRC staff has examined the irradiator in question and confirmed the defdotrimore, a
New York City inspector checking a J. L. Shepherd Mark | irradiator in New aprdrted a
malfunctioning interlock system. NRC and the Agreement States are stuggipgblem further
to assess its generic implications.

Based on the foregoing, | have concluded that the possibility of failure of lockittgamems
and/or mechanical timers on J. L. Shepherd Mark | and Model 81-22 irradiators repaesents
potential radiation hazard warranting immediate preventive action pendihgrfintestigation. |
have determined, therefore, that the public health, safety, and interest requre tlkatrictions on
the use of such irradiators as prescribed in Section Il of this Order should be mauikaitaiy
effective.
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Accordingly, pursuant to Sections 81, 116 |, 162 o, and 182 of the Atomic Energy Act of 1954, as
amended, and 10 CFR Parts 2 and 30 of the Commission's regulations, IT IS HEREBY EIRDER
EFFECTIVE IMMEDIATELY, THAT:

Each license that authorizes possession of byproduct material in a J. L. Sheptkerdiiéodel
81-22 self-shielded irradiator is hereby amended to add the following conditions:

1. The J. L. Shepherd irradiator shall not be used unless the licensee providestadalitata
operable radiation survey meter or room monitor for use with the irradiator.

2. The irradiator door shall not be opened until the operator has checked visual indicatafg to ver
that the source has returned to its safe storage position.

3. Each room monitor (a) shall be operable at all times when the irradiator is in all(b)
activate a visible and audible alarm when radiation levels exceed Zmslper hour, (c) shall be
located to detect any radiation escaping from the irradiator door, and (d)eshadated so that it is
visible to the irradiator user when he is next to the irradiator.

4. If a room monitor is not installed, a survey meter shall be used (a) to deterniadidtien level
at the irradiator door when the door is closed, and (b) to check for any increasetionréelals
each time the irradiator door is opened. In conducting such checks, operators di@tl posi
themselves so as to minimize exposure to any radiation escaping from the open door.

5. If abnormal radiation levels or any malfunction of the irradiator aretdetat any time, the
licensee shall stop use of the irradiator and immediately notify the aisoNRRC regional office
by telephone.

6. The licensee shall not attempt repair or authorize others to attempt repairrcddiator except
as specifically authorized in a license issued by NRC.

Any affected licensee may request a hearing on this Order. A requadtdaring shall be
submitted within twenty (20) days of the date of this Order to Mr. R. E. CunninghamtdBirec
Division of Fuel Cycle and Material Safety, U. S. Nuclear Regulatory Cosionis\WWashington, D.
C. 20555, with a copy to the Executive Legal Director, U. S. Nuclear Regulatory Gsiomi
Washington, D. C. 20555. ANY REQUEST FOR A HEARING SHALL NOT STAY THE
IMMEDIATE EFFECTIVENESS OF THIS ORDER.
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v
If a hearing is requested, the Commission will issue an Order desgtia time and place of any
such hearing. If a hearing is held the issue to be considered at such a hdblb@eg\Winether, on
the basis of the matters set forth in Section 1 and Il of this Order, this Orded beaustained.
FOR THE NUCLEAR REGULATORY COMMISSION
Richard E. Cunningham, Director

Division of Fuel Cycle and Material Safety
Office of Nuclear Material Safety and Safeguards

Dated at Bethesda, Maryland this 3rd day of July, 1984
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Determining Need for Financial Assurance

Guidance on Financial Assurance

If the only radioactive materials possessed are sealed sources inediédgiradiators, usgable

6 to determine if financial assurance is required.

Table 6. Worksheet for Determining Need for Financial Assurance for SeBhielded Irradiators

Step No. Description Cobalt-60 | Cesium-137 | Strontium-90
1 Activity possessed, in Curies*
2 éctl_vlty requiring financial assurance, in 10,000 100,000 1,000
uries
3 Divide data in Step 1 by data in Step 2 =
FRACTION
4 Add the fractions determined in Step 3

*For ease of use by most irradiator licensees, tthte uses only conventional units. The convertid8l units is: 1 Ci = 37

GBq.

If the sum of the fractions is greater than or equal to 1, the applicant will negdehtd s
certification of financial assurance or a decommissioning funding p2AWXC5-481-450 §. NRC
RG 3.66,(4)'Standard Format and Content of Financial Assurance Mechanisms Required for
Decommissioning Under 10 CFR Parts 30, 40, 70, andd&&d June 1990, provides sample
documents for financial mechanisms. The recommended wording for a Statermeanofor
government licensees is shown below.

Note: NRC RG 3.66 is available electronically at NRC’s web sitig;://www.nrc.gov
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Suggested Wording for a Statement of Intent
for a Government Licensee

[datgd

[name and addreks

TO: Virginia Department of Health
Radioactive Materials Program
109 Governor Street, Room 730
Richmond, VA 23219

STATEMENT OF INTENT

As [Title] of [Licensee Nanjel exercise express authority and responsibility to approve funding for
decommissioning activities associated with operations authorized by ¥iigapartment of Health
Material License No.lUicense NumbérThis authority is established bigme of Document(s)
Governing Control of FundsWithin this authority, | intend to have funds made available when
necessary in an amount up ojlar Amount to decommissionescription of Facilitiek | intend

to request and obtain these funds sufficiently in advance of decommissioning to préaent de
required activities.

A copy of [Name of Documenitss attached as evidence that | am authorized to reprdseanee
Nam@ in this transaction.

[SIGNATURE]

[NAME]

[TITLE]
Attachment: As stated
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Training Program for Authorized Users and Radiation Safety
Officers

Course Content

Training may be in the form of lecture, videotape, hands-on, or self-study, and ereplpaactical
subjects important to the safe use of the self-shielded irradiator:

¢ Radiation Safety
- Radiation vs. contamination
- Internal vs. external exposure
- Biological effects of radiation
- Types and relative hazards of radioactive material possessed
- ALARA concept
- Use of time, distance, and shielding to minimize exposure
- Use of radiation detection instruments.

e Regulatory Requirements
- Locations of use and storage of radioactive materials
- Material control and accountability
- Annual audit of radiation safety program
- License conditions, amendments, renewals
- Transfer and disposal
- Recordkeeping
- Handling incidents
- Licensing and inspection by regulatory agency
- Need for complete and accurate information
- Employee protection
- Deliberate misconduct.

e Practical Explanation of the Theory and Operation for Each Irradiator Peddssthe Licensee
- Routine vs. non-routine maintenance
- Operating and emergency procedures
- Prior events involving self-shielded irradiators.

Instructor's Qualifications

The individual preparing and conducting training is qualified as Radiation Saffietgr (RSO) or
Authorized User (AU) on a self-shielded irradiator license before givaiging.

Training Assessment

Management will ensure that potential RSOs and AUs are qualified to work indefhemdth
each type of the licensee's irradiators. This may be demonstrated by arritteal examination or

by observation.
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Typical Duties and Responsibilities of the Radiation Safg
Officer

The RSO's duties and responsibilities include ensuring radiological safetgraptiance with
VDH and DOT regulations and the conditions of the licenseTabke 2 Typically, these duties
and responsibilities include ensuring the following:

e Activities involving licensed material that the RSO considers unsafecqeest
e Radiation exposures are ALARA
e Posting of required documents, or a notice where the following documents can be found:

- Required byl2VAC5-481-2260
12VACS5-481 ‘Virginia Radiation Protection Regulations’ Part IV, ‘Standards for
Protection from Radiation’ andPart X, ‘Notices, Instructions and Reports to
Workers; Inspections’; license documents; operating procedures; VDH Form, ‘Notice
to Employees’

e Development, distribution, implementation, and maintenance of up-to-date openating a
emergency procedures

e Possession, installation, relocation, use, storage, repair, and maintenantshoélsield
irradiators are consistent with the limitations in the license, the SSPticate(s), and
manufacturer’s written recommendations and instructions

e Safety consequences are analyzed before conducting any actiwitesng repair, use,
maintenance, installation, or relocation, which were never previously analyzed

e Individuals installing, relocating, using, maintaining, or repairing se#tded irradiators are
trained and authorized (as described in the license application)

e Prospective evaluations are performed demonstrating that individuals ateshotdireceive,
in one year, a radiation dose in excess of 10% of the allowable limits or personnekimgnit
devices are provided

e When necessary, personnel monitoring devices are used and exchanged at the @nogler int
and records of the results of such monitoring are maintained

e Self-shielded irradiators are properly secured
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Documentation is maintained to demonstrate, by measurement or calculatitime (hBDE to
the individual member of the public likely to receive the highest dose from theddtens
operation does not exceed the annual limital AC5-481-720

Proper authorities are notified of incidents such as damage to or malfunctiolRstiisleled
irradiators, fire, or theft

Unusual occurrences involving the self-shielded irradiators (e.g., matioear damage) are
investigated, cause(s) and appropriate corrective action(s) areieteraiid timely corrective
action(s) are taken

Radiation safety program audits are performed at least annually and do@imente

When the licensee identifies violationsl#VAC5-481 ‘Virginia Radiation Protection

Regulations’ or license conditions or program weaknesses, the licensee develops, implements,
and documents corrective actions

Licensed material is transported in accordance with all applicable Builrements

Licensed material is disposed of properly

Appropriate records are maintained

Up-to-date license is maintained and amendment and renewal requests atiedubitimely
manner
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Information Needed to Support Applicant’'s Request to
Perform Non-routine Maintenance

Reviewltem 9.8 ‘Maintenance’ which discusses, in general, licensee responsibilif@® @y
maintenance or repair is performed.

Non-routine maintenance includes repairs, removal, replacement, or alteniatrolving:

e Electrical and mechanical systems and components that control source or shiel@ngemt
Self-shielded irradiator’s shielding or sealed source(s)

Safety interlocks

Any other component which may affect safety operation of the device

Any other activities during which personnel could receive radiation doseslexg&bDH
limits

If this maintenance or repair is not performed properly with attention taicadsafety principles,
the self-shielded irradiator may not operate as designed and personmehingrthese tasks could
receive radiation doses exceeding VDH limits. Non-routine maintenance shoulddsepd only
by qualified and specifically authorized individuals. Self-shielded irradi@gnsees should
conduct these operations only after their procedures have been evaluated aivdlspapiproved
by license condition. Also, any non-manufacturer- (non-distributor-) supplied eepdac
components or the use of materials (e.g., lubricants) other than those specifeetihoneaded by
the manufacturer (or distributor) needs to be evaluated to ensure that they dgraudé dee
engineering safety analysis performed and accepted as part of therdgistration. Licensees also
need to ensure that, after maintenance or repair is completed, the irrsdiested and functions as
designed, before the unit is returned to routine use.

Accordingly, applicants wishing to perform non-routine maintenance must provide theirgjl
information, as appropriate:

e Describe the types of non-routine maintenance to be performed. The prieagah for
obtaining this information is to assist in the evaluation of the qualifications of indisicha
will conduct the work and the radiation safety procedures they will follow.

e |dentify who will perform non-routine maintenance, their training and expezieand why they
are competent to perform non-routine maintenance. Adequate training and expieicardes
the following:

- Previous experience in non-routine maintenance and radiation safety training
- Vender maintenance certification
- Technician(s) using pre-planned procedures with direct health physics sigervi

e Submit procedures for non-routine maintenance. These procedures should ensure fing:follow
- Doses to personnel and members of the public are within regulatory limits andfALAR
- The source is secured against unauthorized access or removal
- Appropriate labels and signs are used
- Manufacturer’s (distributor’s) written instructions and recommendatienfHdowed
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- Any non-manufacturer (non-distributor) supplied replacement components or the use of
materials (e.g., lubricants) other then those specified or recommended by the
manufacturer (or distributor) are evaluated to ensure that they do not degrade the
engineering safety analysis performed and accepted as part of therdgistration

- Before being returned to routine use, the self-shielded irradiator id testerify that it
functions as designed and source integrity is not compromised.

e Confirm that individuals performing non-routine maintenance on irradiatorsiwdélya wear
both whole body and extremity monitoring devices

e Verify possession of at least one instrument that meets the description for metees used
with moving-source irradiators in ‘Radiation Monitoring Instrument Spetifica and Survey
Instrument Calibration Program’ sectionAgppendix K.

e Describe steps to be taken to ensure that radiation levels in areas where man-routi
maintenance will take place do not exc@@W¥AC5-481-720imits. For example, applicants
can do the following:
- Commit to performing surveys with a survey instrument (as described above);
- Specify where and when surveys will be conducted during non-routine maintenance; and
- Commit to maintaining, for 3 years for the date of the survey, records of they garg.,
who performed the survey, date of the survey, instrument used, measured radiation
levels correlated to location of those measurements), as requil@VBy5-481-1050
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Self-Shielded Irradiator Audit Checklist

Note: All areas indicated in audit notes may not be applicable to everydiegrsmay not need to be
addressed during each audit. For example, licensees do not need to addredscretsnot apply to the
licensee's activities and activities which have not occurred siedast audit need not be reviewed at the
next audit.

Date of This Audit Date of Last Audit
Next Audit
Auditor: Date
(Signature)
Management Review Date
(Signature)

Audit History

A. Were previous audits conducted annuall§2\fAC5-481-630
B. Where records of previous audits maintaineti2VAC5-481-99(
C. Were any deficiencies identified during last two audits or two yearshesée is longer?

D. Were corrective actions taken? (Look for repeated deficiencies).

Organization and Scope of Program

A. Radiation Safety Officer
1. If the RSO was changed, was license amended?
2. Does new RSO meet VDH training requirements?
3. Is RSO fulfilling his/her duties?

4. To whom does RSO report?
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B. Licensed Material

1. Does the license authorize all of the VDH-regulated radioactive matentdined in self-
shielded irradiators?

2. Does the total amount of radioactive material possessed require finasuiares?
[12VAC5-481-450 ¢

C. Are the self-shielded irradiators as described in the Sealed Source and Reyisteation
(SSDR) Certificate? Have copies of (or access to) SSDR Cedsftatlave manufacturer’s (or
distributor’'s) manuals for operation and maintenance?

D. Are the actual uses of self-shielded irradiators consistent with the aethases listed on the
license?

E. If the mailing address or places of use changed, was the license amended?

F. If control of license transferred or bankruptcy filed, was agency prior consantexdbor
notification made, respectively?

Training and Instructions to Workers

A. Were all workers who are likely to exceed 1 mSv (100 mrem) in a year instructe2M#AeC5-
481-227@ Was refresher training provided, as need@¥pAC5-481-227(?

B. Did each authorized user and person independently performing routine or non-routine
maintenance attend license-required training before working withrgeltied irradiators?

C. Are training records maintained for each individual?

D. Did interviews with workers reveal that they know the emergency procedurespand r
maintenance, and relocation limitations?

E. Did this audit include observations of operators using the self-shielded irra@iBenfsrming
routine or other authorized maintenance?

F. Did the audit identify any operator error in reporting maintenance anu ogpgeration issues
to the RSO for review before starting work?

Radiation Survey Instruments

A. Describe the survey instruments possessed:

1. Do they meet the agency’s criteria?
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2. Are they appropriate for the source type(s)?
3. Are they checked for function before use?

4. If they are used with moving-source irradiators or during non-routine mainteaaadhey
calibrated as required23VAC5-481-75(

B. If the licensee does not possess a survey meter, are specific plans made to haadatne?

Location: Location/Operation verified:

C. Are calibration records, if required, maintaineti2\fAC5-481-1000

D. For J. L. Shepherd Mark | or Model 81-22 irradiator, check for compliance witiséce
condition

Self-Shielded Irradiator Inventory and Location

A. Is arecord kept showing the receipt of each self-shielded irradiat@?A{C5-481-100,
12VAC5-481-57]

B. Has the location(s) changed since the last audit?

Personnel Radiation Protection

A. Are ALARA considerations incorporated into the radiation protection prograf\2qC5-481-
630

B. Were prospective evaluations performed showing that unmonitored users ret@eof
limit? [12VAC5-481-76(

C. Did unmonitored users’ activities change during the year which could put them overf 10%
limit?

D. If yes to C above, was a new evaluation performed?
E. Is external dosimetry required (users received >10% of limit)? Iméty provided to users?
1. If processed dosimetry:

a. Is the dosimetry supplier NVLAP-approved22VVAC5-481-75(Q
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b. Are dosimetry reports reviewed by the RSO when they are received?

2. If self-reading dosimeters:

a. Have arange of zero to at least 2 mSv (200 mrem)?
b. Are checked at periods not to exceed one year for correct response tomadiati
c. Are read within +20% of the true radiation exposure?
d. Are used under a program that prescribes action to evaluate the individual’'s dose?
F. Are the dosimeters exchanged or read at the license required frequency?
G. Are the records agency forms or equivalert2VJAC5-481-1000, 12VAC5-481-1040
1. VDH Form, ‘Occupational Exposure Record per Monitoring Period’ completed?
H. Declared pregnant worker/embryo/fetus
1. If a worker declared her pregnancy, did licensee comply 1#¥hWAC5-481-71
2. Were records kept of embryo/fetus dose #&vAC5-481-1040
l. Are records of exposures, surveys, monitoring, and evaluations maintained?
[12VAC5-481-990, 12VAC5-481-1000, 12VAC5-481-1020, 12VAC5-481-1030, 12VACS5-

481-1040, 12VAC5-481-1030

J. Are annual exposure reports given to workers who receive > 100 mrem pef 9¥#&C%$-481-
2280]

Public Dose

A. Are self-shielded irradiators located and used in a manner to keep doses below 1 mSv (100
mrem) in a year? 1RVAC5-481-720

B. Has a survey or evaluation been performedl@&AC5-481-73@

C. Have there been any additions or changes to the storage, security, or use of surezaading
that would necessitate a new survey or evaluation?
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. Do unrestricted area radiation levels exceed 0.02 mSv (2 mrem) in any one hour?

[12VAC5-481-720

Are self-shielded irradiators being used or stored in a manner that would prevent uredithor
access or removal?2LZVAC5-481-84(

Records maintained?12VAC5-481-1000, 12VAC5-481-10%0

Operating and Emergency Procedures

A.

B.

Have operating and emergency procedures been developed?
Do they contain the required element?

Does each operator have a current copy of the operating and emergency pracéthirgain
copy at each irradiator’s control panel or post notice indicating where tom coay?

Did any emergencies occur?
1. If so, were they handled properly by operator?
2. Were appropriate corrective actions taken?

3. Was agency notification or reporting required2\JAC5-481-1090, 12VAC5-481-1100,
12VAC5-481-111012VAC5-481-1150

For J. L. Shepherd Mark | or Model 81-22 irradiator, check for compliance witiséce
condition

Were operating or emergency procedures changed since last audit? If so, d&fpreaedures
were implemented:

1. Did licensee management and the RSO approve?
2. Did affected staff receive training?
3. Are the changes consistent with license conditions? Licensee commments

4. Do the changes degrade safety?
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Leak Tests

Was each sealed source leak tested every 6 months (or at other licenseeol @senvals)?

. Was the leak test performed as described in correspondence with VDH ardiractmthe

license?

. Are records of results retained with the appropriate information included?

. Were any sources found leaking and if yes, was the agency notified?

Maintenance of Self-shielded Irradiators

A.

Are manufacturer’s (or distributor’s) written procedures followed for roytioé safety critical)
cleaning and lubrication and mechanical/electrical maintenance andatgpelf-shielded
irradiators?

Was non-routine maintenance performed?

If yes, was it performed according to license requirements (e.g., exteotlgfindividuals
performing the work, procedures, dosimetry, survey instrument, compliance wéthirdas)?

Since the last audit, did operator(s) report a need for non-routine maintenance &girid tepa
RSO before requesting or conducting the work?

Transportation

A.

B.

Were self-shielded irradiator(s) or sources shipped since the last audit?

If so, was12VAC5-481 ‘Virginia Radiation Protection Regulations’ Part Xll|
‘Transportation of Radioactive Material’ requirements followed?

1. DOT-Type A or Type B packages uset?§Y AC5-481 ‘Virginia Radiation Protection
Regulations’ Part XIll, 49 CFR 173.415, 49 CFR 173.416(b)f Type B, NRC Certificate
of Compliance granted before shipment or shipper is registered as a userygfdaii T
package? VDH-approved QA programi2YAC5-481-3130

2. Package performance test records on filé9 ¢FR 173.41p
3. Special form sources documentatio® CFR 173.476(d)
4. Package has 2 labels (ex. Yellow-Il) with Tl, Nuclide, Activity, and Hagdeads?

B9 CFR 172.403; 49 CFR 173.431
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9.

Package properly marke{® CFR 172.301; 49 CFR 172.304; 49 CFR 172.310; 49 CFR
172.324

Package closed and sealed during transpd&TFR 173.475(f)

. Shipping papers prepared, used, and maintaiElCFR 172.200(d)

Shipping papers contain proper entries? {Shipping name, Hazard Class, ddgotifi
Number (UN Number), Total Quantity, Package Type, Nuclide, RQ, Radio&d#tazial,
Physical and Chemical Form, Activity (SI units required), Category o¢ll,_dl, Shipper’s
Name, Certification and Signature, Emergency Response Phone Number, Cargiv A
Only (If applicable)} B9 CFR 172.200; 49 CFR 172.201; 49 CFR 172.202; 49 CFR
172.203; 49 CFR 172.204; 49 CFR 172.904

Secured against movemend® [CFR 177.83}%

10.Placarded on vehicle, if needed® [CFR 172.504

11.Proper overpacks, if used®J CFR 173.2%

12. Any incidents reported to DOT49 CFR 171.15; 49 CFR 171.16

13.Irradiators manufactured before 1966

a. Where any shipped?

b. Were VDH and DOT exemptions, if needed, received in advance?

Auditor’s Independent Survey Measurements (If Made)

A. Describe the type, location, and results of measurements.

B. Do any radiation levels exceed regulatory limits?
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Notifications and Reports

A. Was any radioactive material lost or stolen? Were reports made?

[12VAC5-481-1090

. Did any reportable incidents occur? Were reports mad@¥AC5-481-1090, 12VAC5-481-

1100, 12VAC5-481-1110, 12VAC5-481-1160

Did any overexposures and high radiation levels occur? Reported?
[12VAC5-481-1100, 12VAC5-481-1110

. If any events (as described in 1 through 3 above) did occur, what was root cauge? Wer

corrective actions appropriate?

Is the licensee aware of 24-hr VDH emergency telephone number [(804) 674-2400 or (800)
468-8892]?

Posting and Labeling

A.

B.

VDH Form, ‘Notice to Employees’ posted22VAC5-481-2260 ¢

12VAC5-481 ‘Virginia Radiation Protection Regulations’ license documents posted or a
notice posted? 1IpVAC5-481-2260 A

Other posting and labeling24VAC5-481-850, 12VA5-481-860, 12VAC5-481-880

Record Keeping for Decommissioning

A.

B.

Records kept of information important to decommissionint?VAC5-481-450 ¢

Records include all information outlined 12VAC5-481-450 @

Bulletins and Information Notices

A. Agency Bulletins and/or Information Notices received?

B.

Appropriate training and action taken in response?
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Special License Conditions or Issues
A. Did auditor review any special license conditions?

B. Did auditor review any other issues (e.g., hon-routine maintenance)?

Deficiencies Identified in Audit; Corrective Actions
A. Summarize problems/deficiencies identified during audit.

B. If problems/deficiencies identified in this audit, describe corrective agblamsied or taken.
Include date(s) when corrective actions are implemented.

C. Provide any other recommendations for improvement.

Evaluation of Other factors

A. Senior licensee management is appropriately involved with the radiation otecigram
and/or Radiation Safety Officer (RSO) oversight?

B. RSO has sufficient time to perform his/her radiation safety duties?

C. Licensee has sufficient staff to support the radiation protection program?
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Radiation Monitoring Instrument
Specifications and Survey Instrument
Calibration Program
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Survey Instrument Calibration Program

Instrument(s) used with moving-source gamma irradiators must meet theifgilcriteria:
e The instrument is a survey meter capable of detecting gamma radiatmmmesthan 5 x 10
coulombs/kilogram (C/kg) (or up to several hundred milliroentgens (mR)) per hothr ishi
- Inthe licensee’s possession
- Checked with a source of radiation at the beginning of each day of use to ensureilhat it w
respond consistently to radiation
- Calibrated with a source of radiation annually and after any servicirggpair (other than a
simple battery exchange), ensure that exposure rates indicated by thdomegevary from
the actual exposure rates by more th&9%. Calibrations must be performed by the
instrument manufacturer or a person specifically authorized by VDH, tii biRanother
Agreement State.
OR
e The instrument is a room monitor which:
- Isin the licensee’s possession
- Is checked with a source of radiation at the beginning of each day of use to kasiireitl
respond accurately to radiation and alarm at 0.02 mSv (2 mrem) per hour
- Activates a visible and audible alarm when radiation levels exceed 0.02 mSv (Rperem
hour
- Is positioned so it will detect any radiation escaping from the irradiator @ébstily be
visible to the irradiator operator when using the irradiator.

Instrument(s) used with fixed-source gamma irradiators (or beta ivegjiare:
e A survey meter capable of detecting gamma radiation (or beta radiatiappeopriate)

¢ Inthe licensee’s possession or readily accessible in the event of an accidefftioction
which could reduce the shielding for the sealed source(s)

e Checked with a source of radiation at the beginning of each day of use to ensungithat it
respond consistently to radiation

e Calibrated with a source of radiation annually and after any servicirgpair (other than a
simple battery exchange), to ensure that exposure rates indicated Bténelonnot vary from
the actual exposure rates by more th&0%. Calibrations must be performed by the
instrument manufacturer or a person specifically authorized by VDH, tiiediRnother
Agreement State.
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Training

Before allowing an individual to perform survey instrument calibrations, thevRb@nsure that
the individual has sufficient classroom and on-the-job training to show competenciommosy
independent survey instrument calibrations.

Classroom training may be in the form of lecture, videotape, or self-study hicdweir the
following subject areas:

e Principles and practices of radiation protection

e Radioactivity measurements, monitoring techniques, and using instruments

e Mathematics and calculations basic to using and measuring radioactivity

e Biological effects of radiation.

Appropriate on-the-job training consists of:
e Observing authorized personnel performing survey instrument calibration

e Conducting survey meter calibrations under the supervision and in the physical @s@mc
individual authorized to perform calibrations.

Facilities and Equipment

e To reduce doses received by individuals not calibrating instruments, calibratildms w
conducted in an isolated are of the facility or at times when no one else is present

e Individuals conducting calibrations will wear assigned dosimetry

e Individuals conducting calibrations will use a calibrated and operable suréeymest to
ensure that unexpected changes in exposure rates are identified and corrected.

Procedures for Calibrating Survey Instruments for Gamma Detection

e Aradioactive sealed source(s) used for calibrating survey instrumaints w

- Approximate a point source

- Have its apparent source activity or the exposure rate at a given distaeadble by
documented measurements to a standard certified to be will%naecuracy by NIST

- Approximately the same photon energy (Cs-137, Co-60) as the environment in which the
calibrated device will by employed

- Be strong enough to give an exposure rate of at least 7.7 €/k@/hr (or 30 mR/hr) at
100 cm [e.g., 3.1 GBq (85 mCi of Cs-137) or 7.8 X MiBq (21 mCi) of Co-60].

e The inverse square and radioactive decay laws must be used to correct chaxygesuire gate
due to changes in distance or source decay.

e Arecord must be made of each survey meter calibration and retained for afjeraeach
record is madelRVAC5-481-1000
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A single point on a survey meter scale may be considered satisfacadibhated if the
indicated exposure rate differs from the calculated exposure rate biydass?20%

The three kinds of scales frequently used on radiation survey meters ardezhiittzer as
described in ANSI N323A-1996American National Standard Radiation Protection
Instrumentation Test and Calibration- Portable Survey Instrumepisés follows:
- Meters on which the user selects a linear scale must be calibrated aterahiEn two
points on each scale. The points will be at approximately 1/3 and 2/3 of the decade.
- Meters that have a multidecade logarithmic scale must be calibraied pbint (at the
least) on each decade and not fewer than two points on one of the decades. Those points
will be approximately 1/3 and 2/3 of the decade
- Meters that have an automatically ranging digital display devicadicating exposure
rates must be calibrated at one point (at the least) on each decade and at ti@afetwe
points on one of the decades. Those points will be approximately 1/3 and 2/3 of the decade.

Readings above 2.58 x 1@/kg/hr (1000 mR/hr) need not be calibrated. However, such scales
should be checked for operation and approximately correct response.

Survey meter calibration reports will indicate the procedure used and the catedbiThe

description of the calibration will include:

- The owner or user of the instrument

- A description of the instrument including the manufacturer’'s name, model numbedr, seri
number, and type of detector

- A description of the calibration source, including the exposure rate at a gpeastaence on
a specified date, and the calibration procedure

- For each calibration point, the calculated exposure rate, the indicated exptesutera
deduced correction factor (the calculated exposure rate divided by the indiqadedre
rate), and the scale selected on the instrument

- The exposure reading indicated with the instrument in the ‘battery check’ (thasailable
on the instrument)

- For instruments with external detectors, the angle between the radiatidieliuand the
detector (i.e., parallel or perpendicular)

- For instruments with internal detectors, the angel between radiationdld>afid a
specified surface of the instrument

- For detectors with removable shielding, an indication whether the shielding waseopl
removed during the calibration procedure

- The exposure rate from a check source, if used

- The person’s name who performed the calibration and date it was performed

The following information will be attached to the instrument as a calibraickesbr tag:

- The source that was used to calibrate the instrument

- The proper deflection in the battery check mode (unless this is clearlgtediion the
instrument)

- For each scale or decade not calibrated, an indication that the scale orwigsatiecked
on for function but not calibrated
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- The date of calibration and the next calibration due date
- The apparent exposure rate from the check source, if used.

References:Detailed information about survey instrument calibration may be obtainedebymg to ANSI
N323A-1996,"American National Standard Radiation Protection Instrumentation dregtCalibration -
Portable Survey Instrument€Copies may be ordered electronically at http://www.ansi.org or by wtiing
ANSI, 1430 Broadway, New York, NY 10018. See Section 8.10.2 and Appendix J of NRC NUREG 1556
Vol. 18“Program Specific Guidance about Service Provider Licensast] is available electronically at

NRC's web sitehttp://www.nrc.gov
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Appendix L

Guidance for Demonstrating That
Unmonitored Individuals Are Not Likely to
Exceed 10 Percent of the Allowable Limits
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Guidance for Demonstrating That Unmonitored Individuals
Are Not Likely to Exceed 10 Percent of the Allowable Limi

Dosimetry is required for individuals likely to receive, in 1 year from sourdesral to the body, a
dose in excess of 10% of the applicable regulatory limil2WAC5-481-640, 12VAC5-481-700,
and12VAC5-481-710 To demonstrate that dosimetry is not required, a licensee needs to perform a
prospective evaluation to demonstrate that its workers are not likely to exceed t@applicable
annual limits.

The most common way that individuals might exceed 10% of the applicable limitpésfoyming
frequent routine maintenance on the irradiator. However, for most new irraciaéorshese
activities result in the individual's receiving minimal doses. Before allgwiorkers to perform
these tasks, a licensee will need to evaluate the doses which its workerseoeghd to assess
whether dosimetry is required; this is a prospective evaluation.

Example

The following is an example of an estimate of the dose received by theiteseand whole body
of a person performing routine maintenance (cleaning and lubrication) onshisédied irradiator
rotating drawer drive chain. The estimate is based on observations of individ @i ey the
recommended procedure according to good radiation safety practices. Thaghaeutan
provide the following types of information:
e Time needed to perform the entire procedure (e.g., 20 min)
e Extremity dose rate received by an individual, associated with the shielde® ¢e.g., 0.02
mSv/hr [2 mrem/hr] at contact with the shield)
e Time the hands were exposed to the shielded source (e.g., 3 min)
e Whole body dose rate received by an individual, associated with the shielded saguyce (e.
0.01 mSv/hr [1 mrem/hr] at contact with the shield)
e Time the whole body is exposed to the shielded source (e.g., 20 min)

From this information, an estimate of the doses that the individual performing theslprecould
receive is as follows:

e 0.001 mSv [0.1 mrem] to the hands

e Less than 0.0033 mSv [0.33 mrem] TEDE (whole body).

The applicable TEDE (whole body) limit is 50 mSv (5 rems) per year and 10% of thatv&l
mSv (500 mrems) per year. If one of these procedures delivers 0.0033 mSv (0.33 mrean), the
individual could perform 1,515 of these procedures each year and remain within 10% of the
applicable limit.
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The applicable shallow-dose equivalent (SDE) (extremities) is 500 mSvn(s) per year and 10%

of that value is 50 mSv (5 rems or 5000 mrems) per year. If one of these proceduess 04101

mSyv (0.1 mrem), then an individual could perform 50,000 of these procedures each year and remai
within 10% of the applicable limit.

Based on the above specific situation, no dosimetry is required if a workemnpeféaver than
1,515 routine maintenance procedures per year.

Guidance to Licensees

Licensees who wish to demonstrate that theyhateequired to provide dosimetry to their workers
need to perform prospective evaluations similar to that shown in the example abovwepddtece
dose rates, times, and distances used in the above examptetbayappropriate to individual
licensee situations. In their evaluations, licensees need to use information iapptoghe type(s)
of self-shielded irradiator(s) they intend to use; this information is géneaxalilable from the
irradiator manufacturer (or distributor) or the SSDR Certificate maegdaby VDH, the NRC and
other Agreement States.

Table 7 may be helpful in performing a prospective evaluation.

Note: For ease of use by most irradiator licensees, this table usesntional units. The conversion to Si
units is: 1 mrem = 0.01 mSv.

Licensees should review evaluations periodically and revise them as neiedaedeks need to
check assumptions used in their evaluations to ensure that they continue to be upwo-date
accurate. For example, if workers become lax in following good radiatioty paéetices, perform
the task more slowly than estimated, work with new irradiators containingesaafrdifferent
activities or radionuclides, or use modified procedures, the licensee would need to eameluct
evaluation.
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Table 7. Dosimetry Evaluation

Dosimetry Evaluation for : Model: Self-Shielded Irradiator

A. Time needed to perform the entire routine maintenance hour
procedure. (minutes/60)

B. Expected whole body dose rate received by the individu mrem/hr
determined using exposure rates measured on contact
the irradiator while the sealed source is in the shielded
position.

C. Time the hands were exposed to the unshielded source hour

(minutes/60)
D. Expected extremity dose rate received by the individual, mrem/hr

determined using exposure rates measured at the typica
distance that the hands would be from the sealed sourct
during the routine maintenance procedure.

Formula: ( # hours in Row A) X ( mrem/hr in Row B) = ( mrem per routine
procedure) x ( # of routine maintenance procedure each year) = mrem * Whole Body Dos

Formula: ( # hours in Row C) x ( mrem/hr in Row D) = ( mrem per routine

procedure) x (

# of routine maintenance procedures each year) = mrem **t§ Klosei

* Expected Whole Body Doséess than 500 mrem requires no dosimetry
** Expected Extremity Doselgss than 5000 mrem requires no dosimetry
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Appendix M

Guidance for Demonstrating That Individual
Members of the Public Will Not Receive Doses
Exceeding the Allowable Limits
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Guidance for Demonstrating That Individual Members of the
Public Will Not Receive Doses Exceeding the Allowable Lins

Licensees must ensure that:

e The radiation dose received by individual members of the public does not exceed 1 mSv
(100 mrem) in one calendar year resulting from the licensee's possesimmuae of
licensed materials.

Members of the public include persons who live, work, or may be near locations where self
shielded irradiator devices are used or stored and employees whosedagstgsedo not include
the use of licensed materials and who work in the vicinity where irradiatorseat®ustored.

e The radiation dose in unrestricted areas does not exceed 0.02 mSv (2 mrem) in any one
hour.

Typical unrestricted areas may include offices, shops, laboratories, atgde duildings,
property, and non-radioactive equipment storage areas. The licensee does nchooegsolo these
areas for purposes of controlling exposure to radiation or radioactive matdaalever, the
licensee may control access to these areas for other reasons such s securi

Licensees must show compliance with both portions of the regulation. For areas afbund s
shielded irradiator facilities, calculations or a combination of calomatand measurements (e.qg.,
using an environmental TLD) are often used to prove compliance.

Calculation Method

The calculation method takes a tiered approach, going through a three-part startesswith a
worst case situation and moving toward more realistic situations. It makieddheng
simplifications: (1) each irradiator is a point source; (2) typical ranhidévels encountered when
the source is in the shielded position are taken from either the SSDR @eertiR&S1 N433.1, (7)
"Safe Design and Use of Self-Contained, Dry Source Storage Gamma Irradiator (Categary 1),
the manufacturer's (or distributor's) literature; and (3) no credit ia fak@ny shielding found
between the irradiator and the unrestricted areas.

Note: Copies may be ordered electronicallyap://www.ansi.orgr by writing to ANSI, 1430 Broadway,
New York, NY 10018. Copies are also available from the NTIS, 5285 Port Royal Roafield, VA
22161 1-800-553-6847.
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Part 1 of the calculation method is simple but conservative. It assumes that dacaffeamber of
the public is present 24 hours a day and uses only the inverse square law to detdmmufistérice
between the irradiator and the affected member of the public is sufficient tacehguliance with

the public dose limitdPart 2 considers not only distance, but also the time that the affected member
of the public is actually in the area under considerakant 3 considers the distance, the portion of
time and dose rate while the sample is in transit, the portion of time and dosbitatihe sample

is not in transit, and the portion of time that the affected member of the public istptésiag this
approach, licensees make only those calculations that are needed to demonsptateasorin

many cases licensees will need to use the calculation method tiitarighor Part 2. The results

of these calculations typically result in higher radiation levels than waidtat typical facilities,

but provide a conservative method for estimating doses which could be received.

Example 1

To better understand the calculation method, we will examine Bugs-Away, s@if;shielded
irradiator licensee. Yesterday, the company's president noted that theatkatarrarea is close to
his secretary's desk and he asked Joe, the Radiation Safety Officer (RS@)¥nbaneaf the
company is complying with2VAC5-481-720

The secretary's desk is near the wall separating the receptioncainetadrdesignated, locked self-
shielded irradiator room where the company has located its irradiator. dearesethe distance
from the self-shielded irradiator to the wall and assumes that the ioradiatld have the
maximum dose rate allowed under ANSI N433.1 of 10 mrem per hour at one meter.tidis is
maximum dose rate permitted while the sample is in transit (i.e., moving into ortbet of
irradiation position). Joe uses this information to determine the dose ratenmihmes a specified
distance from the irradiator determined to be 10 mrem/hr at 1 meter (3.28 ft).oHet@snines
that the secretary’s chair is 15 feet from the irradiator.

Example 1: Part 1

Joe's first thought is that the distance between the irradiator and thargésahair may be
sufficient to show compliance with the regulatiorlBVAC5-481-720 So, taking a worst case
approach, he assumes: 1) the self-shielded irradiator is constantly prese2#t firéd) with the
samples constantly in transit, and 2) the secretary is constantly sitthegdesk chair (i.e., 24
hr/d). Joe proceeds to calculate the dose she might receive hourly and peatlydrself-shielded
irradiator as shown ifiable 8 below.
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Table 8. Calculation Method, Part 1: Hourly and Annual Dose Received from
Self-Shielded Irradiator

Step No. Description Input Data Result
1 Dose received in an hour at known distance 10 10
from irradiator (e.g., from ANSI N433.1), in
mrem/hr
2 Square of the distance (ft) at which the Ste[ (3.28¥ 10.8
rate was measured, irf ft
3 Square of the distance (ft) from the irradiator(15.0¥ 225
to the secretary’s desk in an unrestricted area
in ft*
4 Multiply the results of Step 1 by the results| 10 x 10.8 108
Step 2 (this is an intermediate result) (rounded to 110)
5 Divide the results of Step 4 by the result of| 110/125 0.48

Step 3 to calculate the dose received by an
individual at the secretary’s deskQURLY
DOSE RECEIVED FROM SELF-
SHIELED IRRADIATOR , in mrem in an
hour

6 Multiply the result of Step 5 by 24 hr/d x 36| 0.48 x 24 x 366 4200
(leap year) d/yr MAXIMUM ANNUAL
DOSE RECEIVED FROM SELF-
SHIELDED IRRADIATOR , in mrem in a
year

Note: The result in Step 5 demonstrates compliance th#l2 mrem in any one hour limit. Reevaluate susmsption
change. If the result in Step 6 exceeds 100 mmemrgceed to Part 2 of the calculation method.

At this point, Joe is pleased to see that the total dose that an individual could ireegiy®ne
hour is only 0.48 mrem, but notes that an individual could receive a dose of 4,200 mrem in a year,
much higher than the 100 mrem limit.

Example 1: Part 2

Joe reviews his assumptions and recognizes that the secretary is not dt f¥ehtés He decides
to make a realistic estimate of the number of hours the secretary sits Ivaithat the desk, keeping
his other assumptions constant (i.e., the self-shielded irradiator is conptastwnt (i.e., 24 hr/d)
with the samples constantly in transit). He then recalculates the annuatdeised.
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Table 9. Calculation Method, Part 2: Annual Dose Received from Self-Shiald Irradiator

Step No. Description Result

7 A. Average number of hours per day that individual spena®
in area of concern (e.g., secretary sits at desk 5 hr/d} the
remainder of the day the secretary is away from the gesk
area copying, filing, etc.)

B. Average number of days per week in area (e.qg., 3.0
secretary is part time and works 3 d/wk)

C. Average number of weeks per year in area (e.g., 52
secretary works all year)
8 Multiply the results of Step 7.A by the results of Step 7.f 5.0 x 3.0 x 52 80

by the results of Step 7.CA/ERAGE NUMBER OF
HOURS IN AREA OF CONCERN PER YEAR

9 Multiply the results in Step 5 by the results of Step 8 = | 0.48 x 780 =370
ANNUAL DOSE RECEIVED FROM IRRADIATOR

CONSIDERING REALISTIC ESTICMATE OF TIME
SPENT IN AREA OF CONCERN, in mrem in a year

Note: If Step 9 exceeds 100 mrem in a year, proce@atb3 of the Calculation method.

Although Joe is pleased to note that the calculated annual dose received iasignloover, he
realizes it still exceeds the 100 mrem in a year limit.

Example 1: Part 3

Again, Joe reviews his assumptions and recognizes that the irradiator is nattbpimstese nor is
the sample continuously in transit during an irradiation cycle when the sgdsetaated at the
desk. As he examines the situation, he realizes he must take these factoountb ac

First, he realizes that the while the irradiator is in transit, the dosatrat28 feet is 10; however,
when it is idle or when a sample is irradiated, the dose rate at 3.28 feet igiredRaarem/hr.
The maximum number of irradiations per hour is 5 with a 3 minute maximum irradiatien Tihe
time the sample is in transit per irradiation cycle is also 0.2 minutes. iRgferiprevious
information, he takes into account that the secretary’s chair is 15 feet awathé&amadiator and
the secretary is present for 780 hours per year.
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Table 10. Calculation Method, Part 3: Annual Dose Received from Irradiator

Step No.

Description

Result

18

[60 minus the input from Step 13 multiplied by (the input rom
Step 14 plus the input from Step 15) divided by 60 = [60. — 5.(
(3.0 + 0.20)] / 60. = [60. — 16.]/ 60FRACTION OF TME THE
IRRIADIATOR IS IDLE

0.73

19

(The input from Step 13 multiplied by the input from Step 15)
divided by 60 = (5.0 x 0.20) / 60 = 1/6(FRACTION OF TIME
THE SAMPLE IS IN TRANSIT

0.017

20

1.0 minus the result from Step 18 minus the result from Step 1
1-0.73-0.017 ERACTION OF TIME THE IRRADIATOR
IS IN USE

9= 0.253

21

(The input from Step 10 multiplied by the result from Step 18)
plus (the input from Step 11 multiplied by the result from Step
plus (the input from Step 12 multiplied by the result from Step
=(2.0x0.73) + (10. X 0.017) + (2.0x 0.253) =1.46 + 0..17 +
0.506 =AVERAGE DOSE RATE ENCOUNTERED AT 3.28
FEET FROM THE IRRIADIATOR , in mrem in an hour

2.136

22

The result from Step 21 multiplied by (3.28 squared divided by
input from Step 16 squared) = 2.136 x (3.285 ) = 2.136 x
(10.8/225) = AVERAGE DOSE RATE ENCOUNTERED BY
THE SECRETARY, in mrem per hour

the 0.10

23

The result from Step 22 multiplied by the input from Step 17 =
780 x 0.10 = ANNUAL DOSE RECEIVED FROM

IRRADIATOR CONSIDERING REALISTIC ESTIMATES FOR
TIME SPENT IN AREA OF CONCERN, DOSE RATES, AND

78.

IRRADIATOR USAGE, in mrem in a year

Note: If the result in Step 23 is greater than 100 niyenthe licensee must take corrective actions

Joe is glad to see that the results in Step 23 show compliance with the 100 mrenr imatyea
Had the result in Step 23 been higher than 100 mrem in a year, then Joe could have done one or
more of the following:
e Consider whether the assumptions used to determine occupancy are accuratteevis
assumptions as needed, and recalculate using the new assumptions
¢ Calculate the effect of any shielding located between the irradig®maad the secretarial
workstation -- such calculation is beyond the scope of this Appendix
e Take corrective action (e.g., move irradiator within the use area, move theasmave
the secretarial workstation) and perform new calculations to demonstnapéiartce

96



e Designate the area outside the use area as a restricted area ance:ttey secan
occupationally exposed individual. This would require controlling access to the area for
purposes of radiation protection and training the secretary.

Note: National Council on Radiation Protection and Measurements (NCRP) R&pat9,"Structural
Shielding Design and Evaluation for Medical Use of X Rays and Gamma Rays of Edertpes) MeV",
contains helpful information. It is available from NCRP, 7910 Woodmont Avenue, SQit®8thesda,
Maryland 20814. NCRP's telephone numbers are: (301) 657-2652 or 1-800-229-2652.

Note that in the example, Joe evaluated the unrestricted area outside only one¢hegalraéliator
area. Licensees also need to make similar evaluations for other unmstrézie and to keep in
mind the ALARA principle, taking reasonable steps to keep radiation dose ckbeiosv

regulatory requirements. In addition, licensees need to be alert to changeatiorst(e.g., moving
the self-shielded irradiator closer to the secretarial workstation, addiegond irradiator, changing
the secretary to a full-time worker, or changing the estimate of thepofttime spent at the desk)
and to perform additional evaluations, as needed.

RECORDKEEPING12VAC5-481-1050requires licensees to maintain records demonstrating
compliance with the dose limits for individual members of the public.

Combination Measurement-Calculation Method

This method, which allows the licensee to take credit for shielding betweerettiator and the

area in question, begins by measuring radiation levels in the areas, as opposefAdl8&i

N433.1 or manufacturer- (or distributor-) supplied rates at a specified didtant each irradiator.
These measurements must be made with calibrated survey metersrdlyffsgasitive to measure
background levels of radiation. However, licensees must exercise caution whag thakie
measurements, and they must use currently calibrated radiation surveyergs. A maximum

dose of 1 mSv (100 mrem) received by an individual over a period of 2080 hours (i.e., a ‘work year
of 40 hr/wk for 52 wk/yr) is equal to less than 0.5 microsievert (0.05 mrem) per hour.

This rate is well below the minimum sensitivity of most commonly avail@bh survey
instruments.

Instruments used to make measurements for calculations must be suffi@asitive. An
instrument equipped with a scintillation-type detector (e.g., Nal(Tl)) occeor® meter used in
making very low gamma radiation measurements should be adequate.

Licensees may also choose to use environmental TLDs (see note) in ueckateas next to the
irradiator area for monitoring. This direct measurement method would provide dikefini
measurement of actual radiation levels in unrestricted areas withogstngtive assumptions.
Records of these measurements can then be evaluated to ensure that ratesictedrasiesas do
not exceed the 1 mSv/yr (100 mrem/yr) limit.
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Note: TLDs used for personnel monitoring (e.g., LiF) may not have sufficiesttiséty for this purpose.
Generally, the minimum reportable dose received is 0.1 mSv (10 mrem). Suppd3ermiitors dose
received and is changed once a month. If the measurements are at the meponable level, the annual
dose received could have been about 1.2 mSv (120 mrem), a value in excess dwha (1®0 mrem/yr)
limit. If licensees use TLDs to evaluate compliance with the publie lilméts, they should consult with their
TLD supplier and choose more sensitive TLDs, such as those containinth@ad&re used for
environmental monitoring.

Example 2

As in Example 1, Joe is the RSO for Bugs-Away, Inc., a self-shieldedatoadicensee. The
company has one irradiator in a designated, locked area that adjoins an urdese&tehere a
secretarial workstation is located. Refer to previous Example 1 for additdohation. Joe
wants to see if the company complies with the public dose limits at thessedrstiation.

Joe placed an environmental TLD badge in the secretarial work space for 30raay£.Dr
processor sent Joe a report indicating the TLD received 100 mrem.
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Table 11. Combination Measurement-Calculation Method

Step No. Description Input Data and Results
Part 1

1 Dosereceived by TLD, in mrem 100

2 Total hours TLD exposed 24 hr/d x 30 d/mo F20

3 Divide the results of Step 1 by the results of Step 2 100/720 =0.14
HOURLY DOSE RECEIVED, in mrem in an hour

4 Multiply the results of Step 3 by 366 d/yr [leap year] 366 x 24 x 0.14 = 8784 x
24 hr/d = 8784 hours in one yeaMAXIMUM 0.14 =1230
ANNUAL DOSE RECEIVED FROM
IRRADIATOR , in mrem in a year

Note: For the conditions described above, Step 3 indicates that the dose received in any @ne ho
less than the 2 mrem in any one hour limit. However, if there are any changebethegnisee

would need to reevaluate the potential doses which could be received in any one hour. Step 4
indicates that the annual dose received would be much greater than the 100 mrean aillavwed

by the regulations

Part 2

At this point Joe can adjust for a realistic estimate of the time theagcspends in the area as he
did in Part 2 of Example 1.

Part 3

If the results of Joe’s evaluation in Part 2 show that the annual dose receiwezhireaceeds 100
mrem, then he may have to consider moving the self-shielded irradiator or gtarséexdesk, or
adding shielding to the wall.
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Appendix N

Typical Agency Incident Notifications
Required for Self-Shielded Irradiator
Licensees
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VDH Incident Notifications

Table 12. Typical VDH Incident Notifications Required for Self-Shietled Irradiator Licensees

Event Telephone Written Rule Requirement
Notification Report
Theft or lost of material Immediate 30 days 12VAC5-481-1090
Whole body dose greater than 0.25 S Immediate 30 days 12VAC5-481-1100
(25 rems)
Extremity dose greater than 2.5 Sv Immediate 30 days 12VAC5-481-1100
(25 rems)
Whole body dosergater than 0.05 Sv| 24 hours 30 days 12VAC5-481-1100
(5 rems) in 24 hours
Extremity dose greater than 0.5 Sv 24 hours 30 days 12VAC5-481-1100
(50 rems) in 24 hours
Whole body dose greater than 0.05 S None 30 days 12VAC5-481-1110
(5 rems)
Dose to individual member of public None 30 days 12VAC5-481-1110
greater than 1 mSv (100 mrem)
Filing petition for bankruptcy under 11 None Immediately
U.S.C. after filing | 12VAC5-481-500 E & F
petition
Expiration of license None 60 days 12VAC5-481-510 D
Decision to permanently cease licens None 30 days 12VAC5-481-510 D
activities atentire site
Decision to permanently cease licensed None 60 days
activities in any separate building or a1,
outdoor area that is unsuitable for 12VAC5-481-510 b
release for unrestricted use.
No principal activities conducted for 2 None 60 days 12VAC5-481-510 D
months at the entire site
No principal activities conducted for 24  None 60 days

months in any separate building or
outdoor area that is unsuitable for

release
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Event Telephone Written Rule Requirement

Notification Report
Event that prevents immediate Immediate 30 days 12VAC5-481-1100,
protective actions necessary to avoid 12VAC5-481-1110
exposure to radioactive materials thai
could exceed regulatory limits
Equipment is disabled or fails to 24 hours 30 days 12VAC5-481-1110

function as designed when required to
prevent radiation exposure in excess |of
regulatory limits

Unplanned fire or explosion that affeq 24 hours 30 days 12VAC5-481-1110
the integrity of any licensed material ¢
device, container, or equipment with
licensed material

Note: Telephone notifications shall be made to the agency at (804) 864-8150 (duriadhoffis) or (804)
674-2400 or (800) 468-8892 (24-hour emergency number) if an emergency. Ildentify esnasgenc
radiological.
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Appendix O

Information for Applicants to Consider When
Developing Operating and Emergency
Procedures for Self-Shielded Irradiators
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Elements of Operating and Emergency Procedures
Applicable to All Types of Self-Shielded Irradiators

Analyze each type of material to be placed in the irradiator to ensure thabmparable with
the irradiator’s design or to determine whether special procedures in addititmsé given by
the manufacturer (or distributor) are required to ensure the safe operationrcdtzear.

Prepare model-specific instructions for routine inspections, test procechatesamtenance to
ensure that all interlocks, devices, and components critical to the safe operé#tiemr@diator
are functioning properly. (Prohibited actions such as changing the safiétyl @ystem or
removing the source should be stated.)

Develop methods to maintain accountability (e.g., logbook to record irradiator use) and t
ensure that only authorized persons will use or have access to the irradiatoorier@. access
to the irradiator’s keys or control access to the area where the irradiatoated).

Define steps to take to keep radiation exposures ALARA

For each model irradiator, define step-by-step procedures on how to operate thelraadia
how to perform routine maintenance. Information may be extracted from theaotamef's (or
distributor’s) manual.

Specific Operating Procedures Applicable to Movingsource Irradiators

The irradiator should not be used unless the licensee provides a calibrated and operable
radiation survey meter or a room monitor for use with the irradiator.

The irradiator door should not be opened until the operator has checked visual indicators to

verify that the source has returned to its safe storage position.

Each room monitor should:

- Be operable at all times when the irradiator is in use

- Activate a visible and audible alarm when radiation levels exceed 0.02 mSv (2 perem
hour

- Be located to detect any radiation escaping from the irradiator door

- Be located so that it is visible to the irradiator user when next to the irradiator
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e If aroom monitor is not installed, a survey meter should be used to:
- Determine the radiation level at the irradiator door when the door is closed
- Check for any increase in radiation levels each time the irradiator doomiscbpkn

conducting such checks, operators should position themselves to minimize exposure to any

radiation escaping from the open door.

- If abnormal radiation levels or any malfunction of the irradiator are @etet any time, the
licensee should stop using the irradiator, restrict access to the area hioesirediator,
immediately notify the RSO, and determine if a report to the agency is required.

- The licensee should not attempt to repair or authorize others to attempt to repair the
irradiator except as specifically authorized in a license issued by VD

Elements of Emergency Procedures Applicable to Atypes of Self-Shielded
Irradiators
e Leave the irradiator area (to reduce radiation exposure).

e Control access to the area (e.g., lock door).

e Contact responsible individuals (e.g., names, phone numbers of RSO, irradiator magtufactur

(or distributor), emergency response organizations such as fire depaggesrty).
e Take additional steps, dependent on the specific situations (e.g., surveys).

e As appropriate, require timely reporting to the agency

Changes to Operating and Emergency Procedures Withi a License
Amendment

Licensees may change their operating and emergency procedures withouhgrtiezidiicense if:
e The changes are reviewed and approved by licensee management and the RSO
o Affected licensee staff are trained in the procedures before they asmenied

e The changes are consistent with applicable license conditions and the procedures or
commitments submitted in the license application

e The changes do not degrade the safety of the program.

Copies of operating and emergency procedures should be provided to all users. Pest aapyr,
at each irradiator’s control panel. If posting the operating procedures isanbtgble, post a
notice describing the document(s) and where it may be examined.
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Appendix P

Leak Test Program
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Leak Test Program

Training

Before allowing an individual to perform leak testing, the RSO will ensutééhar she has

sufficient classroom and on-the-job training to show competency in perfoleaikgests
independently.

Classroom training may be in the form of lecture, videotape, hands-on, or sel&stidyll cover
the following subject areas:

Principles and practices of radiation protection

Radioactivity measurements, monitoring techniques, and using instruments
Mathematics and calculations basic to using and measuring radioactivity
Biological effects of radiation.

Appropriate on-the-job-training consists of:
e Observing authorized personnel collecting and analyzing leak test samples .

e Collecting and analyzing leak test samples under the supervision and in the physical
presence of an individual authorized to perform leak tests.

Facilities and Equipment

e To ensure achieving the required sensitivity of measurements, leak te$ts anlhlyzed in
a low-background area.

e Individuals conducting leak tests will use a calibrated and operable survey inmgttame
check leak test samples for gross contamination before they are analyzeddmsitivity
of the counting system is unknown, the minimum detectable activity (MDA) needs to be
determined. The MDA may be determined using the following formula:

271 + 4654 (Byxt)

=T = Minimaim Detectable Activity

where:

MDA = activity level in disintegrations per minute

Br = background rate in counts per minute

t = counting time in minutes

E = detector efficiency in counts per disintegrations
For example:

Br = 200 counts per minute

E =

0.1 counts per disintegration (10% efficient)

t 2 minutes
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271 + 465/ (200x2) _ 271+4.65/(400)

MDA =
2=0.1 02

271+4.65 (200 271+% 1171
0.2 0.2 0.2

_ 99 disintegrations
B minute

1 disintegration
second

becquerels (Bg) =

59 disintegrafions minute

x =098=18Bg
minutes 60 seconds

e A Nal(Tl) well counter system with a single or multi-channel analyzkibe used to count
samples from irradiators containing gamma-emitters (e.g., Cs-137, C0-60)

e Aliquid scintillation or gas-flow proportional counting system will be used to ceamples

from irradiators containing beta-emitters (e.g., Sr-90).

Frequency for Conducting Leak Tests of Sealed Soues

e Leak tests will be conducted at the frequency specified in the respective SSfRate.

Procedure for Performing Leak Testing and Analysis

e [For each source to be tested, list identifying information such as self-shie&tbdtor
serial number, radionuclide, activity.

e |If available, use a survey meter to monitor exposure.
e Prepare a separate wipe sample (e.g., cotton swab or filter papegH@oeace.
e Number each wipe to correlate with identifying information for each source.

e Wipe the most accessible area where contamination would accumulatesiflid source
were leaking.
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e Select an instrument that is sensitive enough to detect 185 Bq (0.005 microcurie) of the
radionuclide in the irradiator.

e Using the selected instrument, count and record background count rate.
e Check the instrument's counting efficiency using a standard source of theasioneclide
as the source being tested or one with similar energy characteAstitsacy of standards

should be within £5% of the stated value and traceable to primary radiation standards such
as those maintained by NIST.

e Calculate efficiency.

For example: _[(cpm from std) — (cpm from bkg)¥ efficiency in cpm/bq
Activity of std in Bq

Where:
cpm = counts per minute
std = standard
bkg = background
Bqg = Becqueral

e Count each wipe sample; determine net count rate
e For each sample, calculate and record estimated activity in Bq (or miesjcur

For example: _[(cpm from wipe sample) — (cpm from bkg)]Bg on wipe sample
Efficiency in cpm/Bq

e Sign and date the list of sources, date and calculations. Retain records fiar 5 yea
(12VAC5-481-1010).

e If the wipe test activity is 185 Bq (0.005 microcurie) or greater, notify the, R&8@at the
source can be withdrawn from use and disposed of properly. Also notify the agency.

Reference:See Section 8.10.8 and Appendix O of NRC NUREG 1556 VolPi8gram Specific
Guidance about Service Provider Licensesid is available electronically at NRC'’s web site,
http://www.nrc.gov
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Transportation
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Part 1. Major DOT Regulations

The major areas in the DOT regulations that are most relevant for tratispootaypical self-
shielded irradiators that are shipped as Type A or Type B quantities fmléows:

Table of Hazardous Materials and Special Provisdh€FR 172.101and App. A, Table

2: Hazardous materials table, list of hazardous substances and reportableeguantiti
Shipping Paperd9 CFR 172.200-204general entries, description, additional description
requirements, shipper's certification

Package Markingd9 CFR 172.300, 49 CFR 172.301, 49 CFR 172.303, 49 CFR 172.304,
49 CFR 172.310, 49 CFR 172.32&General marking requirements for non-bulk packagings,
prohibited marking, marking requirements, radioactive material, hazardous sebstanc
non-bulk packaging

Package Labeling9 CFR 172.400, 49 CFR 172.401, 49 CFR 172.403, 49 CFR 172.406,
49 CFR 172.407, 49 CFR 172.436, 49 CFR 172.438, 49 CFR 172.@¢4beral labeling
requirements, prohibited labeling, radioactive materials, placement of, lapetsfications

for radioactive labels

Placarding of Vehicle49 CFR 172.500, 49 CFR 172.502, 49 CFR 172.504, 49 CFR
172.506, 49 CFR 172.516, 49 CFR 172.519, 49 CFR 172.%g®licability, prohibited

and permissive placarding, general placarding requirements, providingfizimga

placards: highway, visibility and display of placards, RADIOACTIVE placard

Emergency Response Information, Subpad@GCFR 172.600, 49 CFR 172.602, 49 CFR
172.604 Applicability and general requirements, emergency response informati
emergency response telephone number

Training, Subpart H49 CFR 172.702, 49 CFR 172.70Applicability and responsibility

for training and testing, training requirements

Radiation Protection Program for Shippers and Carriers, SubgarCI-R 172.800etc.
Shippers - General Requirements for Shipments and Packaging, SubpaCHR 173.403,
49 CFR 173.410, 49 CFR 173.411, 49 CFR 173.412, 49 CFR 173.413, 49 CFR 173.415,
49 CFR 173.416, 49 CFR 173.433, 49 CFR 173.435, 49 CFR 173.441, 49 CFR 173.471,
49 CFR 173.475, 49 CFR 173.47Pefinitions, general design requirements, industrial
packages, additional design requirements for Type A packages, requirements fBr Type
packages, authorized Type A packages, authorized Type B packages (including packag
certification requirements), requirement for determining@Ad A..., table of A and A

values for radionuclides, radiation level limit, requirements for U.S. NRC-approved
packages (Type B), quality control requirements prior to each shipment..., approval of
special form radioactive materials

Carriage by Public Highway9 CFR 177.816, 49 CFR 177.817, 49 CFR 177.834(a), 49
CFR 177.842 Driver training, shipping paper, general requirements (secured against
movement), Class 7 (radioactive) material.
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Part 2: Sample Bill of Lading
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Part 3: Irradiators Built Before 1966

Before the adoption of the requirementd 0fCFR Part 71in 1966, irradiators could be
transported without being evaluated under the hypothetical accident conditions ampoiated in
10 CFR Part 71 Unlike most post-1966 irradiators, pre-1966 irradiations are not certified
shipping packages. Transport of pre-1966 units may require transferringldtesseace from the
irradiator to a Type B package or use of a certified package for the irrazbatarning the sealed
sources.

VDH will consider a licensee’s request for an exemption for a one-time shifroert2VACS5-
481-3130only if these options are not viable.

An exemption may be granted if the request is authorized by law and will not entifenge
property or the common defense and security. In this case, an exemption requdst shoul
demonstrate the need for the exemption, describe why alternatives cahsidenet viable, specify
from what requirement(s) an exemption is requested and the period for which thetiexesn
requested, and describe steps taken to ensure that the shipment will not endangaoliferty or
the common defense and security (e.g., steps to minimize accident risk and to respond t
transportation accident). Typically, approved requests are for a limited ge.g., 30 days).

Circumstances vary, but additional information supporting an exemption requestahia ithe
following:
e Manufacturer's (or distributor's) name and model number of the irradiatorpthartg
activity of radioactive material to be transported, and brief descriptioropbped trip
(starting and ending points and approximate distance)

e Engineering drawings of irradiator

e Consideration of the following:

- DOT's hazardous material routing requirements

- Transport during time of low road usage

- Use of good roads and avoidance of residential areas to maximum extent possible

- Accompaniment of shipment by escort knowledgeable in the use of radiation survey
instruments

- Provision of escort with appropriate survey instruments and supplies to permit the
establishment of a radiation exclusion area

- Written procedures to be followed by the escort in an emergency situation.

- Use of exclusive-use vehicle and shoring to limit movement of package damsgart

- Notification of state radiological health officials and local fire depant of time and
route of shipment.

¢ Planned date of shipment
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Before applying to VDH for its approval, the licensee should contact othes saaliological
organizations within each state through which the shipment will be made to confipwirikeof
contact and to discuss the proposed controls for the shipment.

VDH reserves the right to accompany a shipment of an irradiator.

The agency must review these requests, which are typically requestsrd araterialsli2VAC5-
481 ‘Virginia Radiation Protection Regulations)) licenses. Licensees should address their
requests to:

Virginia Department of Health

Radioactive Materials Program

109 Governor Street, Room 730
Richmond, VA 23219

In addition to a VDH exemption, the licensee may also need a DOT exemption; cddidst D
Office of Hazardous Materials Technology at 202-366-4545 for additional infamati

The response from the licensee for the exemption must demonstrate that thieisequberized by
law and will protect public health and safety. It must also include the followingnatan:
e Establish that the irradiator was built before 1966.

e Explain why an approved package cannot be used, the alternatives considered, and why

each is not viable.

e Specify from what requirement(s) an exemption is requested and the pendddbr
the exemption is requested.

e Describe procedures, controls, and other actions to be taken to ensure that the shipment

will not endanger life or property or the common defense and security.

Reference: The names, addresses, and telephone numbers for officials in AgreathdlaraAgreement

States are available on the NRC's ‘Federal and State Materialnsrdfimental Management’ web page at

http://www.nrc-stp.ornl.gav As an alternative, contact VDH at (804) 864-8150, during office hours.
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e —
Hazard Communications for Class 7 (Radioactive) Materials

Labeling Packages (49 CFR 172.400-450)

WOTE: IAEA, ICAD, and IMO may require addlional hazand communication Infarmation far Inernational shipments
Thits talle must not be used a8 a sulbstibue for the DOT and NRC regulations on the transportation of ragioactive materals

ACeTmEn e

=

I

Labeling is required to b= (1)

placed near the required marking of the proper

shp

| For labeling of radioactive matenals packages, tweo labels are required on opposite sides excluding the botiom

oing name, (2} printed or affed to the package swuface (not the botiom),
3: in confrast with its background, (4) unobscured by markings or attachments, (5] within color, design, and size tolerance, and (9) representative of the
HAZMAT comeents of the package

Determination of Heguired Lagel

Mewhr (50 mem.thr)

{200 merruh) [Mote: 10 Blewhr (1000
rnamubr) for exclusive-use cdosed
vehide (§173.441(b)]

Size: / / _ /, _ le—— Ginchas
= o £ " r v, | TmTmmm e y o
Sidea: o o -~ ) o y :
= 100 mm : 4 1
J28in) /,/ “'i‘ - ‘i‘ . A “i‘ " :
’ 1
amn | R S| g S | e S EMPTY  m
) :?L;-. o - ‘?L;-. - . ‘?l-;-. - . |
'-\{/"- . _r ; ______________ .
40 CFR 172.436 40 CFR 172438 45 CFR 172.440 43 CFR 172.450
Label WHITE-I YELLOW-II YELLOW-1I EMPTY LABEL
Surface radiation level 0.005 Mewhr (0.5 menuhir) < 0.5 Mewhr (50 mem.‘hr) The EMPTY label is required
< U005 Mewhr (0.5 mem.'hr) surface radiation level < 0.5 < surface radigtion level < 2 Mewhr for shipmenis of emply

Class 7 (radioactive)
ackages made pursuant to

E‘I 8. 1T rust cover any

revious labels, or they must

Tl =01 meter dose rate <
0.0005 Mevihr (0.05 mem.hri]

Tl =11 meter dose rate < 001
Mewhr
(1 memn.ihr)]

Tl = 10 [1 meter dose rate < 0.1
Mewhr (10 memuhir]]

[Mote: There is no package T mit for
exciusive-use]

e removed or obiterated.

criticality control

on oacive

! Any package containing a Highway Route Controlled Quantity (HRCG) must bear YELLOW-II label
! Although radiztion level transpert indices (Tls) are shown above, for fissile material, the Tl is typically determined on the basis of

S

1
N

h

=t

(3) The Transpor|

RADIZACTIVE Label must contain (entered using a durable, weather-resistant means):
1} The radionuclides in the package (with consideration of avalable space). Symbols (e.g., Co-80) are acceptable

{2} The actiity in 21 units {e.g., Bqg, TBq), or both SI units with customary units (e.g., Ci, mCi) in parenthesis. However, for domestic shipments, the
aciivity may be expressed in terms of custornany units only, until 41757
mdex (T1) in the supplied box. The Tl is entered ondy on YELLOW-I1 and YELLOW- |absls

Some Special Considerations/Exceptions for Labeling Requirements

requirad

Labelng excepsians exst far shipmen? of LSA or SCO required by § 173.427 to be consigned as exclusive use
The “Cargo Alreral Only” labe Is typleally required for radioactive malerats packages shipped by air [§ 172.402(c))

For matarials me=ting the sefinkion of anciher hazard class, labels Tor @ach secondary hazard class need o De afMxad to the package. The subskilary label may not be
requined on opposita sldes and must not dispiay the hazard class number

Radloactive Material, excepled packages, unger UN2910 (e.q., Limhiad Quantity, Emply packagas, and Ragioacive Inslrument and Arllcie), are excepled trom labeling.
Howeyer, If the excepted guanlity meets the gefinfion for andther hazand class, It s re-classan for thal hazarg. Hazard communication reguirements for the other class are
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